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1. Giéi thigu

Pay la sb tay huéng dan ty hoc md hinh chuyén doi muc dich sir dung dat CLUMondo. S6 tay
duoc viét cho phién ban CLUMondo thyc hién trong méi trudng phan mém Geonamica. Do d6
tat ca c4c tai lieu tham khao cho giao dién str dung déu tuong thich voi giao dién md hinh nay.

Phan dau s& cung cdp mot cach tdng quan vé cau trdc md hinh va cac thanh phan. Sau do, trinh
bay cac nghién ctru ing dung ¢ Lao. Muc 3 gidi thiéu thong tin co ban cach sir dung GIDS dua
ra quy trinh nhap va xuat di liéu trong md hinh. Tir muc 4 tré di s& cung cap cho ban mot sé bai
tap hudng dan st dung mo hinh thong qua giao dién nguoi ding theo timg budc. Cac bai tap s&
c6 d6 kho ting dan nén yéu cau cac ban 1am theo thi tu da sap xép.



2. Mo hinh CLUMondo

2.1  Thong tin co ban

CLUMondo 1a md hinh st dung ¢4t manh mé dac biét vé mang phan tich khong gian. Pay la
phan bo sung gan day nhat cho cho mot loat mé hinh dugc dé cap trong tai liéu “Ddi thoai vé van
dé st dung dat va nhirng anh huong khi sir dung cac khung mé hinh” (CLUE) (Verburg et al.,
1999). M6 hinh sir dung dét, theo nguy@n mau, md phong thay doi ciia cac 16p bang cach loai trir
nhitng 16p lién quan dén viéc che phu dat, nhu dat ring, dat trdng trot, dat xay dung. Tuy nhién,
khong phai bat ki thay doi sir dung dit nao ciing anh huéng truc tiép 1én dat che phu & vi tri xac
dinh, lién quan dén nhiéu khia canh nhu cudng do sir dung, cach thic s dung; vi du nhu chuyén
dbi dat trong luan canh sang dét tréng thAm canh, hay véi cac khu dan cu thi chi yéu 1a thay doi
mat d6 dan tir thip dén cao. Hon nita, rat nhiéu khu vuc ma dat khong dic trung boi mot chuac
ning duy nhit ma cé thé co da chirc nang hoic phdi hop chirc ning st dung. Vi du, nhiéu lang
nghé ndng thdn st dung dat caa ho vira lam nha &, vira dé trdng trot, chin nudi; va qua do, néu ta
¢ dinh mét loai chirc niang duy nhat s& khién viéc phan loai khong con hop ly nira.

CLUMondo dugc thiét ké ¢¢ md phong nhirng thay doi trong qué trinh str dung dét, di nhién bao
gom ca thay doi vé cudong do tac dong khi sir dung dat. Hoac hon thé nira, chiing c6 thé dai dién
cho cac loai dat da chirc ning. Cot 16i cua viéc md phong nhirng thay doi trong qué trinh st dung
dat dua trén cac phan tich thuc nghiém phu hop véi khu vuc, két hop véi mé phong dong luc
cling Véi cac twong tac theo khong gian va thoi gian cia hé théng sir dung dat. Ban c6 thé tim
thém théng tin vé qua trinh phaét trién caa CLUE va md hinh CLUMondo trong Eitelberg va ctv.,
2015; Van Asselen va Verburg, 2013; Verburg va ctv., 2002; Verburg va Veldkamp, 2004.

2.2 C4u tric md hinh

Mo hinh CLUMondo dugc chia thanh 2 module nhé gdm: Module phi khong gian va Module
khong gian (Hinh 1). Module phi khéng gian xac dinh nhitng thay déi theo nhu cau ddi véi ting
cap do trong toan bo viing md hinh. C4c nhu ciu trong trueong hop ndy c6 thé bao gom dién tich
cho tirng muc dich sir dung cu thé, hodc duge xac dinh theo tong hang héa, dich vu. Vi du cho
nhu cau trudce 1a dat xay dung (don vi: ha), véi nhu cau sau la thuc pham (don vi: tin san pham).
Trong module khong gian, nhu ciu nay dugc chuyén thanh nhitng thay ddi st dung dét tai cac
dia diém cu thé trong khu vuc nghién ctu, bang cach st dung hé théng raster.

Trong CLUMondo, nhu cau la cac dit liéu dau vao dugc dua vao trong hé thong, con dia diém s&
duoc xac dinh bai thuat toan cia mé hinh trén giao dién nguoi dung. Nhu cau sir dung dat co thé
Xuat ra cac gia tri khac nhau, tir nhitng phép toan ngoai suy don gian dén nhitng mé hinh kinh té
phutc tap. Nhu cau can duge xac dinh cu thé theo timg nam. Lua chon phuong phép tiép can cu
thé thuong phu thuoc vao viéc chuyén doi sir dung dat ty nhién cua khu vuc nghién ciu va kich
ban st dung.
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Hinh 1: Téng quan quy trinh md hinh héa

Dit str dung duoc phan b dua theo su két hop cua cac yéu td tac dong (driver) khac nhau trong
thay doi dat st dung, trinh bay & hinh 2. Céc yéu té tac dong nay duoc chia lam 4 loai: giéi han
khdng gian hanh chinh va cac han ché, tiy chinh muc dich chuyén doi sir dung dat, nhu cau su
dung dét va tinh dic trung cta khu vuc. Bén loai yéu td tac dong ndy cing nhau tao nén sy thay
doi trong qua trinh str dung dat. Mdi loai yéu té tac dong sé dugc xem xét cu thé & muc ké tiép.
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Hinh 2: Téng quan vé dong thdng tin trong md hinh CLUMondo



2.2.1 Gi6i han khong gian hanh chinh va céac han ché

Gidi han va cac han ché cha yéu duogc xac dinh tai khu vuc cu thé, dac biét & nhitng khu vuc c6
loai hinh str dung dat hay nhitng loai chuyén doi bi cim, vi du nhu dat hanh chinh dang trong
giai doan quy hoach. Véi CLUMondo, cac khu vuc ndy s& duoc xac dinh théng qua mot sé cac
ban d6 khu vire, noi ma cac han ché hoic chinh sach hanh chinh duoc &p dung. Mot sb chinh
sach con ngdn can tat ca cac hoat dong str dung dét trong ving nhu khai thac gb trong ving. Céc
giéi han/han ché nay phan Ion déu nam trong mé hinh thudc ban do viing. Ngoai ra, con mot sb
chinh sach st dung dét khéc chi lai nham muc dich quy dinh chuyén dbi sir dung phi hop cu thé
nhu la xay dung khu dan cu ¢ cac khu vuc ndng nghiép da duoc chi dinh, hay ma rong dién tich
dat néng nghiép bang cach khai thac ving dém caa khu bao ton thién nhién. Va viéc chuyén doi
sir dung ¢d bi ngin can hay khdng bai cac chinh sach ma rong khong gian sé duoc xac dinh bang
ma tran chuyén d6i muc dich sir dung dat. Tom lai, tit ca muc dich chuyén ddi sir dung dét chi c6
thé duoc xac dinh néu ap dung céc chinh sach khong gian phu hop.

2.2.2 TUy chinh muc dich sir dung dt

Thiét 1ap viéc chuyén déi cu thé loai sir dung dat dugc dai dién boi cach thic sir dung dét cu thé.
Ngudi ta thuong ding 2 bo thong sé dé md ta tirng loai dat sir dung 1a khang chuyén doi va lan
luot chuyén d6i st dung dat. Khang chuyén ddi lién quan dén viéc hoan nguyén muc dich sir
dung dat sau khi dd thay doi st dung. Tuy nhién khong phai loai dat nao ciing c6 thé dé dang
hoan nguyén sau qua trinh str dung cho dén khi & d6 c6 nhu cau day du, vi du nhu do khu vic da
c6 mot khoan dau tu chang han. Cu thé hon 13 tai cac dia diém dan cu van con ton tai tham thuc
vat ciing v6i mot sb loai cay trong 1au nam (cdy an qua). Tuy vay, van c6 mot sé loai dat d& dang
chuyén d6i muc dich sir dung sao cho phu hop véi quy hoach st dung dét. Vi du, dit canh tac 1a
dia diém thich hop cho qua trinh d6 thi héa, con viéc mé rong dat ndng nghiép thuong dién ra
gan khu vuc bia rirng. Vi du rd hon 1a qué trinh du canh, déi véi loai hinh st dung dat nay thi dat
canh tac thuong khéng duoc sir dung qué 2 mua vy, nguyén nhan la do sy suy giam chét dinh
dudng trong dat sau khi canh tac. Do sy khac biét vé& cac hanh vi nay dan dén qué trinh chuyén
dbi can phai xac dinh duoc hé sb chuyén doi. Ma thdng qua hé sé d6, mdi loai dat s& dugc gan 1
gid tri dai dién cho tinh khang chuyén ddi, dao déng tir O (chuyén doi d& dang) tsi 1 (khé chuyén
dbi). Nguoi sir dung md hinh quyét dinh cac yéu té nay dya trén sy hiéu biét cua chuyén gia hosc
thong qua viéc theo ddi cac bién d6i gan ddy nhat.

Tinh chét thi 2 can phai duoc xac dinh 12 thiét 1ap chuyén d6i loai st dung dat. Nhing thiét lap
nay duogc cu thé trong mot ma tran chuyén d6i. Ma tran nay xac dinh:

e Loai hinh str dung dat ndo c6 thé chuyén d6i va loai hinh ndo khdng thé chuyén doi (xem
hinh 3).

e \Vlng nao thi sy chuyén ddi sir dung dat cu thé dugc cho phép va viing nao thi khang.

e Sau bao nhiéu nim (hay bao nhiéu buéc thoi gian) loai hinh st dung dat & khu vuc van
con ton tai nguyén ven truéc cho dén khi chuyén sang loai hinh st dung dat khac. Diéu



nay twong quan voi trudng hop tai sinh ring, rieng mé thi khong thé thay doi truc tiép
thanh rimg kin dwoc. Tuy nhién, sau mot vai nam, thi c6 thé xay ra truong hop cho khu
vuc rirng mo khdng bi xam pham cé thé khép kin tré lai do qua trinh tai sinh truong.

e Sb nam téi da ma loai dét c6 thé duy tri nguyén trang. Thiét lap nay dac biét phd hop véi
dat canh tac trong hé théng noéng nghiép du canh. Trong hé thong ndy, sé nim ma sir
dung ciia manh dat thuong rat han ché do qua trinh suy thoai dat va cé xam hai.

Piéu quan trong la viéc xac dinh dugc s6 ndm tbi thiéu va toi da trudc khi 4p dung qué trinh
chuyén doi c6 thé tim duoc thong qua ma tran chuyén d6i. S6 nim chinh xac phu thudc vao ap
lyc canh tranh trong qua trinh sir dung dat va cac diéu kién cu thé tai khu vuc. M6 phong nhiing
tuong tac két hop véi nhitng han ché dugc thiét 1ap trong ma tran chuyén doi sé gilp dé dang xac
dinh khoang thoi gian sir dung trudc khi chuyén d6i. Hinh 3 cho vi du vé cach st dung ma tran
chuyén d6i, quy trinh di dwoc gian lugc chi con 3 loai hinh sir dung.

Land use change sequence Land use conversion matrix
future @ -
land use ] = 5 [=
P i = o}
b} logging ﬁ o @
pragont L o &
land use <
fa) r]n_..“'r'uJ'.'.'fu."r]n' SXPANSoT . (o abangonmand . .
forest ————» agriculture ——» grassland Forest + | ta) | +ib)
‘\f-::._ﬂf,)-n“/ Agriculture | = | + +(d)
Grassland - +ig)| +

+ conversion possible
= conversion not possible

Hinh 3: Minh hoa vé qué trinh chuyén d6i cua ung dung vé trinh tu thay d6i muc dich sir dung
thanh ma tran chuyén doi sir dung dat

2.2.3 Nhu céu sir dung dit

Nhu cau str dung dat duoc dinh nghia & mtc do tong thé nhu mét phan caa mot kich ban cu thé
(mtrc d6 nghién ctu theo cip d6 vang). Nhu cau st dung dét trong CLUMondo c6 thé dién dat
trén cac don vi khac nhau, vi du vé mét khu vuc, nd c6 thé dién dat 1a s6 8, héc-ta, km? nhung
cling ¢ thé 1a tn thuc pham, sé luong gia suc, sé ho dan. Nhu cau st dung dat yéu cau mod
phong phai xac dinh duoc tong cac nhu cau can thiét mot cach day du dé két hop vai cac quy
trinh khac va qua d6 tinh toan doc lap tir md hinh CLUMondo. C4c tinh todn nay dua theo pham
Vi ciia phuong phap sir dung va phu thudc nhiéu vao linh vuc nghién ctru cing nhu kich ban ap
dung. Phuong phap ngoai suy xu hudng thoi gian trong lich sir ¢én mét thoi diém cu thé trong
twong lai gin la phuong phap thuong ding dé tinh toan nhu cau sir dung dt. Bat cu khi ndo co
thé, cac xu hudng thay doi déu cd thé duogc tly chinh dua theo ti Ié gia ting dan sd va/hoic suy
giam tai nguyén dat. Cac phan tich chinh sach ciing cho thdy rang c6 thé xac dinh nhu cau sir



dung dat theo nhitng mé hinh kinh té vi mé tién tién, nhitng mé hinh nay la vi du cho viéc dua ra
kich ban lién quan dén muc tiéu chinh sach.

2.2.4 Tinh dac treng cua khu vuc

Chuyén ddi st dung dat duoc ky vong sir dung & dia diém véi wu tién cao nhét 1a xac dinh loai
dat sir dung tai mot thoi diém d6. Uu tién ciia khu vuc duoc du doan tir viée xac dinh dya theo sy
khac nhau, nganh va nhiing hiéu biét vé dinh vi khong gian c6 kha ning thay d6i muc dich st
dung dat. Cong thirc nhu sau:

Rki =C + axXii + biXoi + ...
Trong do:

e Ry uu tién lua chon & khu vuc i, theo loai dat sir dung k

e C:hing s

e Xjy,: tinh chat ly sinh hoic kinh té xa hoi cua khu vuc i

e a, by Tac dong tuong d6i cua tinh chat wu tién 1én loai dat sir dung k
bac tinh chinh xac cia mé hinh nén dua vao bao cao danh gia cac quy trinh quan trong lién quan
dén dac tinh phan bé khong gian caa khu vuc sir dung dat trong ving nghién ctu.

M6 hinh théng ké c6 thé duoc phat trién theo md hinh nhi thirc vai 2 lva chon: chuyén dia diém i
thanh loai dat sir dung k hoic khéng chuyén.Thong sé R« duoc gia dinh 1a phan héi co ban tir
nhitng lya chon nay. Tuy nhién, thdng s6 Rk khdng thé quan sat hay do ludng truc tiép nén phai
tinh todn va xem xét né nhu mot don vi Xac suat. Tinh nang lién quan dén nhitng xac suat véi
tinh chét ly sinh, kinh té - x4 hoi dugc xac dinh theo cong thic:

Trong do:

e Pilaxac suat 6 ludi i xay ra bién cb “can phai thay doi loai hinh sir dung dat”
e Xlayéutd dia diém
e B lahé sd duoc udc luong thong qua phuwong phap hdi quy dung kiéu s dung dét thuc té
nhu mét bién phu thuoc
Phuong phap nay twong ty nhu cic phan tich kinh té vé nhitng thay di trong s dung dat, dac
biét la trong nghién ciru pha rung.

Déi voi khu vuc nghién ctu, ching ta s& gia sir rang dia diém dwoc chon tng véi loai dat sir
dung cu thé co ‘tinh phi hop’ cao nhat. “Tinh phi hop’ bao gom loi nhuan vé tién, nhung ciing
c6 thé bao ham céc yéu t6 vé vin hoa ciing nhu nhitng yéu té khac dan dén sy sai léch (tinh kinh
té) tir mirc d6 sir dung trong phan chia dat dai. Gia dinh nay con khién cho viéc bao ham maét loat



cac dic trung khac nhau caa khu vyc tré nén phil hop dé uée luong ham logic dé tim ra xac suat
tuong quan cho cac loai hinh sir dung dat khéc nhau.

Nhiéu dic trung cua khu vuc lién quan truc tiép dén dia diém cy thé, chang han nhu dic diém va
cao do dat. Tuy nhién, quyét dinh tir cac nha quan ly sir dung dat khdng phai bao gio ciing dua
vao mdi tinh chat dic thi cua dt tai khu vuc, ma con dua vao diéu kién nha ctra, cong ddng hoic
muc d6 quan |y hanh chinh tai khu vgc. Nhitng yéu té nay duoc dai dién boi théng sé tinh dé tiép
can (giao thong), chang han nhu cho va sir dung su bién ddi theo khdng gian. Bién phap tinh dua
theo khéng gian cia mat do dan sé phong ching ap luc dan sé caa ving thay cho chi biéu dién
dan s6 song trong ving do.

2.2.5 Quy trinh phan bé sir dung dat

Sau khi nap vao tat ca dit liéu dau vao, md hinh cha yéu sé tinh toan vé vin dé thay d6i muc dich
sir dung dit thong qua cac budc thoi gian roi rac. Quy trinh phan bd duoc tdm tit trong hinh 4.
Trinh ty phan bo vé thay d6i muc dich sir dung dat duoc tom tit trong cac budc sau day:

e Budc dau tién bao gom xac dinh tat ca cac 6 ludi dugc phép chuyén déi muc dich s
dung dat. Gom ca nhitng & nam trong khu vuc bao ton, hodc dai dién cho loai hinh sit
dung dat khong dugce phép thay d6i ¢ hién tai nhung c6 thé duoc loai trir theo cac tinh
toan trong twong lai. Do6i luc ching thudc cac dia diém khong cho phép chuyén d6i do
c4c tinh toan trong ma tran chuyén doi.

o D4i véi mbi 6 luai (i) o thoi gian (t), tiém nang chuyén d6i (Ptran t,i,LU) duoc tinh toan
cho mai loai hinh sir dung (LU) theo cong thuc sau:

Ptran i Lu = Ploc ¢Lu + Pres Lu + Pcomp t,Lu

Trong do:

% Ploctiu dai dién cho tinh phi hop caa khu vuc i véi loai hinh st dung dat LU
(dwa theo md hinh tinh toan),

% Presiu la khang chuyén d6i dbi voi loai hinh sir dung dat LU,

% PcompyLu 1 bién 13p cu thé cho loai hinh sir dung dat va chi thi cho strc canh
tranh twong d6i cua loai hinh dit twong @ng,

% Pres Ly cu thé cho mét loai hinh sir dung dat tng véi khang chuyén doi, luu y: chi
duoc thém vao cdng thirc néu 6 ludi hién cé thudc loai hinh sir dung LU trong
nam xem x¢t.

e Qua trinh tién phan bo duoc xac dinh theo gia tri bang nhau cua bién lap (PcompyLu) cho
tat ca loai hinh sir dung dat véi tong xac suat cao nhat trong 6 ludi xem xét. Viéc chuyén
doi s& khong thé thyc thi néu ma tran chuyén d6i khdng thuc hién qua trinh phan bé va
qua trinh phan b s& dira theo mot sé lwong 6 ludi cu thé trude khi thay ddi loai hinh dat
str dung.



e Tbng dién tich phan bd, cung cap hang hda va dich vy cua tat ca loai dat st dung duoc
két hop lai v&i nhau va so sanh véi nhu cau st dung dat. Ddi véi viéc st dung dat co lién
quan dén cac nhu cau chua thé dap ung thi gia tri bién lap s& tang 1én. DI v6i viéc st
dung dat vuot muc thoa méan cia cac nhu cau sir dung di dugc phan bo thi gia tri bién lap
s& giam xudng. Theo quy trinh nay, tinh phi hop cia dia phuong xét theo yéu té vi tri co
thé bi loai bo béi cac nhu cau khac nhau cua viing nghién ciu dugc thé hién théng qua
bién l3p. Quy trinh tudn theo can bang tinh phi hop cia khu vuc theo phan bé tir duéi
1én, cling nhu nhu cau caa khu vuc theo phan bo tir trén xudng.

Budc 2 toi bude 4 duoc lap lai nhung khong phai cho toi khi tat ca cac nhu cau duoc phan b
mot cach chinh xéac. Khi kiéu sir dung dat thoa man cho tat ca nhu cau trong khu vuc tir hang héa
ti dich vu thi ban d6 hoan thién s& dugc luu lai va tiép tuc cho cac budc tinh toan tiép theo. C6
nhitng phan bé 1a khong thé hdi chuyén, nhung mét s6 lai phu thudc vao bude thay ddi trude do.
Vi thé, md phong thudng co xu hudng dua ra nhitng két qua phuc tap, hoic kiéu s dung dat
thay d6i phi tuyén tinh, dic trung cho cac hé théng phuc tap.
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Hinh 4: So db thé hién quy trinh lam viéc cia module phan bo trong mé hinh CLUMondo



3. Nghién ciru wrng dung

3.1 Ban do sir dung dat

Trong nhitng bai tap nay, md hinh CLUMondo s& md phong nhitng thay déi sir dung dit & Lo
(Hinh 5). Ban d6 nay dai dién cho hién trang str dung dat & Lao nam 2010 véi 10 loai thudc tinh.

B 0 -Rock
| 1-Water
. 2 -Urban
3 - Mining concessions
4 - Tree plantation concessions
S - Arable plantation concessions
6 - Closed forest
7 - Shifting cultivation (SC)
8 - Permanent cultivation
9 - Forest - SC mosaic
. 10 - Forest - permanent mosaic

Hinh 5: Ban d6 sir dung dat o Lao



3.2

Yéu t6 dia diém

Dé b6 sung cho ban do sir dung dat, con c6 mot sé ban d6 khac dai dién cho yéu té dia diém. Céc
ban d6 nay dung dé xac dinh sy phan bé cia mot s6 loai sir dung dat khac nhau. Tat ca cac ban
d6 co thé dugc tim thay duéi dang file sclgr*.fil trong thuy muc md phong ma trong dé, dau *
tugng trung cho sé luong yéu té dia diém.

Bang 1: Cac yéu td dia diém duoc st dung trong (ng dung. Cat chi thi bién phan loai (hién dién
hodc khdng hién dién) va Num chi thj bién sé tri.

STT |Loai [Tén bién Mo ta

0 Cat w_3_ab2k Khoang cach dén viing nwée 16n hon 2 km

1 Num  |Access Kha nang tiép can cac lang mac

2 Num  faccess_dom Kha ning tiép can cho dia phuong (tinh va huyén)

3 Num  faccess_int Kha ning tiép can thi truong ngoai nuéc (t6i thu do, sin
bay, tram kiém soét bién giéi)

4 Cat  [contractp Lang mac co6 da sb ky hop dong trang trai

5 Num  |popdensity Mat d6 dan sb

6 Num  [Slope Do dbc (dién tich 6 ludi trung binh 2x2 km)

7 Num |elevation Do cao (dién tich 6 ludi trung binh 2x2 km)

8 Num  |precipitation Lugng mua trung binh hing nim

9 Num [temperature Nhiét d6 trung binh hang nim

10 Cat fawc 1 Kha niang dy trit nuéc theo FAO cip 1: 150 mm/m

11 Cat awc_4 Kha ning du trit nudc theo FAO cap 4: 75 mm/m

12 Cat  |awc 5 Kha niang duy trit nuéc theo FAO cip 5: 50 mm/m

13 Cat  |draind X6i mon dat theo FAO cap 4: trung binh
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14 Num [t clay Ham luong dat sét trén bé mat %

15 Num s _clay Ham lwong dat sét trong ting ngam %

16 Num [t _gravel Ham luong soi trén dat mat %

17 Num [toc_4 Tong ham lwong Cacbon hiru co theo FAO cap 4: 1.2 —
2.0 %

18 Cat  |w_ 2 un2k Khoang cach dén ving nudc nho hon 2 km

3.1  Dirliéu kich ban

O day, chung ta tap trung nghién ctu cac kich ban thay ddi s dung dit trong twong lai cua Lao
va cac kich ban nay dai dién boi cac nhu cau cho dich vu sir dung dat khac nhau. Bén loai nhu
cau dugc xac dinh trong kich ban 1a: khu vie xay dung, san phdm cay luong thuc, san pham cay
cdng nghiép, va san pham cay hoa mau. Kich ban déu gia dinh mtrc do do thi héa vira phai va co
lién hé dén mirc tang san luong cay trong chinh. Ciing nhu, mirc ting cay cong nghiép va hoa
mau c6 lién quan dén viéc san xuat trong van dé nhuong bo dat dai, thuong lién quan dén céac
nhu cau bén ngoai.

C6 2 tap tin an trong tng dung, day 1a cac ving dai dién ma sir dung dat khong dugc cho phép
trong qua tinh md phong. Pau tién la cac khu vuc thuoc mang ludi vuon quéc gia caa Lao, véi
tén file 1a ‘region_park.fil’. Thir 2 la cadc khu vuc dugc dat tén la ‘region 1000, xac dinh cac dia
diém c6 cao do trén 1000m nham phuc vu cho cac muc dich bao phu cac layer (I6p) loai trir. Bai
tap vé quan ly khdng gian chinh sach (section0) s& cung cap thém thong tin v& cach sir dung
layer (I16p) loai trur.

CAc ban Iuu ¥ rang cac kich ban nghién cau & day dung dé dao tao 1a chinh nén n6 da dwgc don
gian hoa di phan ndo nhim minh hoa d& dang hon vé cach thuac hoat dong cua mé hinh. Vi thé,
chiing ciing khong phan anh bt c tinh hinh thyc té nao cua Lao.
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4. Thiét 1ap may tinh dé sir dung GIS

4.1 Thiét lap may tinh

Dé 6 thé cai dat va sir dung mo hinh CLUMondo, ciing nhu thiét 1ap ang dung véi chinh dit liéu
ctia minh thi ban can kiém tra va chinh sira lai cau hinh dia diém trén may tinh sir dung. Dic biét,
ban can dam bao may tinh hiéu diu chidm (. ) 1a dau ngin cach thap phan cha khéng phai du
phay (, ). DU rang dit liéu huéng dan dugc chuan bi day di nhung dé tranh cac rac rdi phat sinh
khi chay mé hinh, ban nén chinh lai cac thiét Iap cua may tinh st dung.

e Trong Window, tim dén Control Panel / Clock, Language, and Region. Tai d6 chon
‘Region and Language’.
e Trong thé Format, chon ‘English (United States)’ (nhu hinh 6). Sau d6, click vao nut

¥ Region and Language ﬁ
Formats | Location I Keyboards and Languages | Administrative
Format:
[English (United States) -|

Date and time formats

Short date: [M/diyyyy -|
Long date: | dddd, MMMM dd, yyyy -|
Short time: [emm tt -
Long time: [ ermmiss tt -
First day of week: | Sunday -|

What does the notation mean?

Examples

Short date: T/28/2015

Long date: Tuesday, July 28, 2015
Short time: 4:59 PM

Long time: 4:59:21 PM

[ Additional settings...

Go online to learn about changing languages and regicnal formats

[ OK ][ Cancel ] Apply

\

‘Additional settings’ tim va click vao muc dé sir dung dau cham lam dau thap phan.
Hinh 6: Tuy chinh Region and Language trén may tinh
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4.2 Phan mém GIS

Dé cai dat ung dung, ban can xu Iy mot sb dit liéu khong gian nhu ban d6 sir dung dat va cac ban
dd twong ung. Budc tién xu ly ndy khéng dung phan mém CLUMondo dugc nén may tinh can
trang bi mot s6 phan mém GIS dé

e Chuan bi va tly chinh dit liéu can thiét cho CLUMondo (dé s6 héa va raster anh khong
gian vé ban d6 sir dung dat, ban db gisi han, cac yéu té dia diém)

e Thém vao mot s6 két qua phan tich khéng gian khéc khi can

e Hoan thién ban dd vai cha thich, tai liéu
Cac go6i phan mém GIS phd bién gom ArcGIS caa ESRI (http://www.esri.com/software/arcgis)
va IDRISI cua Clark Labs (http://www.clarklabs.org/products/idrisi-gis.cfm). Ngoai ra, cac ban
c6 thé sir dung nhitng phan mém GIS ma nguon mé khac nén ching ti & day gidi thiéu thém
mot s6 phan mém bén dudi:

1 QGIS http://www.qgis.org

2 GRASS GIS http://grass.osgeo.org

3. SAGAGIS http://www.saga-Qis.org

4 ILWIS http://52north.org/downloads/category/10-ilwis

BOn phan mém nay déu duoc trang bi ddy du chirc nang khong thua kém so véi 2 phan mém ban
dau. Chung ciing dac biét hiéu qua trong trinh bay so liéu, chuan bi ban do hay thuc hién dugc
nhiéu phép phan tich dix liéu khdng gian.

4.3 Cai dat Map Comparison Kit (MCK)

Trong bai tap nay, ching ta s& dung phan mém MCK. MCK duoc trang bi mét sb cac thuat toan
dé so sanh anh raster va ciing 1a phwong phap cuc ky hiéu qua khi sir dung véi md hinh mé
phong nhiing thay déi dat sir dung. Véi giao dién ngudi dung than thién, MCK dé tiép can, st
dung va dac biét hiéu qua khi so sanh anh raster. Véi MCK, ta c6 thé so sanh

Tong thé cua sai biét

Cach phan b trong khéng gian cua sai biét

Ban chat sai biét

Thang do cua cac ban dd (theo danh nghia, thir tw, khoang thoi gian, ty 18)

Ban ¢6 thé tai MCK mién phi trén trang chi cia MCK ciing nhu tim phién ban gan day nhat trén
http://mck.rjks.nl{. Sau khi cai dat, tien hanh khai dong MCK. Giao dién nguoi dung hién thi nhu
Hinh 7. Phan mém s¢€ yéu cau ban m¢ log file nhung vi ta chua lam gi ca nén cac ban bam
cancel.

13


http://www.esri.com/software/arcgis
http://www.clarklabs.org/products/idrisi-gis.cfm
http://www.qgis.org/
http://grass.osgeo.org/
http://www.saga-gis.org/
http://52north.org/downloads/category/10-ilwis
http://mck.riks.nl/

A Map Comparison Kit 3.2

4 Name E Date modified

8/28/20159:23 AM
|1 taos compare 8/28/2015 9:24 AM

4 Libraries
[ Documents.
o Music Select a file to preview.
[ Pictures

B Videos

% Computer
&, system (C)
a Scratch (D)
& Group Drive (G:)

~ |Log Files (*log) 2

Ve

\ _ [ oM %
Hinh 7: Giao dién sir dung caa MCK

Bay gio, ban cd thé tit MCK. Trong muc ‘Hién thi két qua md phong’ cua bai tap 1, chiing tdi s&
hudng dan ban sir dung phan mém nay théng qua tao mét so sanh ban d6 mai.

5. Gi6i thiéu vé giao dién nguwoi dung ciia CLUMondo (bai tip)

Muc dich cua bai tap nay la gidp chang ta lam quen véi giao dién danh cho nguoi sir dung cua
CLUMondo. Ban s& gap lai mot vai thong s6 trong md hinh, nhung ching duoc trinh bay dudi
dang nhirng théng tin cu thé hon va tap tin dau vao khac nhau dugc dua ra trong bai tip minh
hoa cling nhu trong tai liéu huéng dan sir dung.

5.1 Khéi dong CLUMondo

Do CLUMondo 1a mét phan cua chuong trinh ng dung. Cho nén, CLUMondo hoat dong tuong
tu nhu Microsoft word caa Microsoft Office, trong d6 dit liéu s& duoc luu trit doc 1ap véi phan
mém chinh. Do dé, sau khi cai dat, dir liéu va chuong trinh c6 thé duoc luu trit tai cac vi tri khéc
nhau trong 6 dia may tinh.

Sau khi cai dat CLUMondo, phan mém c6 sin trong dwong dan Start / All Programs /
CLUMondo. Ngoai ra, ban c6 thé mé CLUMondo biang Windows Explorer trong thu muc cai dat
va nhip dap vao tap tin '‘Geonamica.exe .

Sau khi mé phan mém, CLUMondo s& tro duong dan dén mot tap tin du &4n. T4p tin du an 13 tap
tin chra tng dung M6 hinh. Mot md hinh &rng dung ctua Lao dugc st dung lam vi du thyc hanh.
Puong dan chuyén dén thu muc dy an dugc xac dinh trong qua trinh cai dat (théng thuong la
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Documents\CLUMondo\Laos), va cac ban nhan chon Lao. Giao dién danh cho nguoi dung sé
xuét hién trén man hinh.

5.2 Giao dién nguwoi s dung va nhirng chirc ning chinh

Giao dién nguoi sir dung cho phép ban chinh stra va xem cac tap tin dau vao ciing nhu cac thong
s6 chinh, ¢ong thoi cho phép lua chon céac kich ban c6 thé xay ra. Trong truong hop cia Lao, tat
ca cac thong s6 mo hinh déu da duoc thiét lap, vi vay ban di c6 thé chay mé phong bang cach
nhan vao nit 'Run’, hoic vao menu ‘Simulation’ chon ‘Run’.

Khi mé hinh dang chay, cac nat déu bj v hiéu héa (tic la ching chuyén mau xam, vi vay ban
khdng thé nhan chon va bat dau mot 1énh méi trong lic ndy), va ban s& thay mot thanh hién thi
tién trinh mau xanh 14 cy ¢ goc dudi bén phai. Khi ban van con nhin thy thanh tién trinh nay
(ngay ca khi n6 thong bao hoan thanh 100%) nghia 1a m6 hinh van dang chay.

Két qua md phong s& duoc luu vao tap tin dau ra & dinh dang ASCII, tap tin ndy c6 thé duoc tiép
tuc nhap vao hé théng GIS dé hién thi va phan tich. T4t ca cac ban d6 sau mdi lan chay mé
phong s& dugc luu trir trong ciing mot thu muc, va mdi lan chay méi sau d6 duoc luu trit trong
mot thu muc mai, vi vay ban sé dé dang theo ddi trinh tu va quan li cac tap tin md phong cua
minh. Cac thu muc nay duoc luu theo dudng dian CLUmondo/Laos/ClumondoWorkingDir, va
duoc xac dinh bai ngay va gio ban nhin nat “start”. Bang cach nay, ban ludn cé thé nhan ra
phién ban chay mé phong mai nhat caa minh.

5.2.1 Nhirng dic diém wng dung

Tab dau tién trong giao dién CLUMondo danh cho nguoi ding 1a ‘Application characteristics’
(nhirg ddc diém wng dung), ngudi ding co thé thém, xda va hién thi cac layer phi hop
(suitability layers), loai hinh st dung d4t va cac layer loai trir (exclusion layers) (Hinh 8). Cac
layer phu hop - cac yeu t6 vi tri dai dién boi kha nang tiép can, mat do dan sd, d6 cao va ban db
lugng mua V.V - ¢6 thé duoc thém vao bang cach click vao “Add suitability layer”. Trong phan
“Land use services”, cac loai hinh sir dung dat c6 thé dugc xem va chinh sira. Phan “exclusion
layers” xac dinh nhitng khu vuc dugc loai trir khi tién hanh chay mé phong va déng thoi cé thé
duoc bd sung thém véi chirc ning “Add exclusion layer”. Tat ca cac ban d6 dau vao (suitability
and exclusion layers), ¢ thé duoc xem bang cach nhan vao nat "Show" bén canh cac md ta tap
tin.
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rﬁ CLUMondo - exercise5 - [Main window] = | B
File Simulation Maps Options Window Help HER
ave | Integrated scenario: INot available LI
Application characteristics Suitability layers: a
| Layer name | File: |
[~ w_3 ab2k H:/Documents/GIS data/Lacs CLUMondo/sc1grll fil asc Show
|7 access H:/Documents/GIS data/Laos CLUMondo/sc1ar fil asc Show
[T access_dom H:/Documents/GIS data/Laos CLUMondo/sc1grZ fil asc Show
[T access_int H:/Documents/GIS data/Laos CLUMondo/sc1grd fil asc Show
[7 contractp H:/Documents/GIS data/Laos CLUMondo/sc1gr4 fil asc Show
[ popdensity H:/Documents/GlS data/Laos CLUMondo/sc1gr fil asc Show
[ slope H:/Documents/GIS data/Laos CLUMondo./sc 1gré fil asc Show
[~ elevation H:/Documents/GIS data/Laocs CLUMondo/sc1gr7 fil asc Show
[ precipitation H:/Documents/GIS data/Lacs CLUMondo/sc1gr8 fil asc Show
[~ temperature H:/Documents/GIS data/Lacs CLUMondo/sc1gr9 fil asc Show
™ awc_1 H:/Documents/GIS data/Laos CLUMondo/sc1gr10fil asc Show
Exclusion layers [T awc_4 H:/Documents/GIS data/Laos CLUMondo./sc1gr11 fil asc Show
[T awe 5 H:/Documents/GIS data/Laos CLUMondo./sc1gr12 il asc Show
[T drind H:/Documents/GIS data/Laos CLUMondo./sc1gr13fil.asc Show
[ t_clay H:/Documents/GlS data/Laos CLUMondo/sc1gr14fil. asc Show
[ s_clay H:/Documents/GIS data/Laos CLUMondo./sc 1gr1 5 il asc Show
[~ t_gravel H:/Documents/GlS data/Lacs CLUMondo/sc1gr16fil.ase Show
[ toc_4 H:/Documents/GlS data/Lacs CLUMondo/sc1gr17 il ase Show
[~ w_2_un2k H:/Documents/GlS data/Lacs CLUMondo/sc1gr18fil ase Show
Regression analysis
Model parameters
Results and postprocessing Add suitabiity layer... I Remove selected

Hinh 1: Nhitng dic diém wng dung caa giao dién nguoi ding CLUMondo
5.2.2 Phan tich hai quy
Trong tab thir hai, dugc dit tén Ia ‘Regression analysis’, nguoi ding c6 thé thuc hién cac phan

tich théng ké duoc yéu cau dé thiét 1ap mot ung dung méi (Hinh 9). B4i véi cac tng dung hién
¢, khdng can phai lam lai phén tich hoi quy nay.

KB CLUMondo - exerciseS - [Main window] =)

[ File Simulation Maps Options Window Help [=]l=] =

Integrated scenario: [Not available E T

Application characteristics H - Suitability layers to samph
Regression analysis | | w_3 ab...| access | access... | access... | contractp | popden... | slope | elevation | precipit... |tempera... [awe 1 |awc 4 |awc 5 |dmind [t cay [sclay [tomvel [tec 4 [w2un.|
[ w_3abZ 100
[ access 010 100
CXC) [ accessd. 012 078 1.00
7 accessimt 013 069 083 100
7 cortractp 004 0.03 003 0.08 100
[S) 7 popdensty 013 019 020 D20 o0 1.00
(X5 [ slope 018 060 063 065 009 025 1.00
[ elevaton 019 048 054 056 013 .20 068 1.00
Parameter selection [~ precipitati. 007 0.02 011 023 020 004 o021 023 1.00
[7 tempert.. D17 047 057 D59 .14 020 068 097 02 1.00
™ awe_1 008 027 036 038 0.03 0.19 045 45 021 046 100
[ awe 4 001 013 014 D5 0.07 0.08 027 423 009 024 010 1.00
[ awc 5 007 030 0.41 043 007 020 052 052 019 052 087 D27 100
[ drind o0 024 032 D3 0.07 0.07 033 040 013 0.1 078 033 081 1.00
[~ tclay 001 007 003 D2 001 0.02 006 01 022 0.01 034 032 02 0.13 1.00
[ s_cly 00 006 005 006 003 001 .03 005 013 003 032 0% 007 017 084 100
™t gravel 001 016 016 016 200 08 024 012 ©05 015 033 D30 024 241 €40 a7 1.00
[ toc_4 001 an 016 D19 004 0.04 016 15 028 014 031 005 046 023 081 0.42 015 1.00
[T w2u2 D77 008 010 AN .02 0.15 o1 013 003 012 0.06 0.03 006 0.02 002 M 001 .02 1.00
~Sample g
% of all ebservations in final sample: |—3a @
Nr of cells distance between samples: |—2 @
¥ Excude No Data values @)
[¥ Balanced sample @
Take sample Save sample
[ k| [ |
I Results and No sample taken yet

CAP NUM SCRL

Hinh 2: Phan tich hoi quy trong giao dién nguoi dung cia CLUMondo
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5.2.3 Cac tham s6 mé hinh

Trong tab “Model parameters” (cac tham s6 md hinh), nguoi ding c6 thé xac dinh tat ca cac
tham s6 mo hinh, chang han nhu cac tham sb hdi quy, trinh ty chuyén d6i va khang chuyén doi,
diéu chinh cac dic tinh ma tran chuyén ddi va khu vuc Ian can, ciing nhu xac dinh cac diéu kién
kich ban (Hinh 10). Nhitng thdng s6 nay rat quan trong khi ban tién hanh xac dinh céac kich ban
méi, chiing duoc md ta chi tiét hon trong Bai tap 2: Kich ban thay ddi muc dich s dung dat.

’
E CLUMondo - exercise3 - [Main window] Elﬂu

File Simulation Maps Options Window Help [= =]

’i{j Open ”H Save ]I.ntegrated scenario: INota\raiIabIe |

Application characteristics Land uses order: @

Regression analysis Land use | Buitt_up area | Staple crop production | Arable cash crop production | Tree cash crop production
Rock 0 0 0

Water
Urban

Mining concessions

Model parameters

Tree plantation concessions
Arable plantation concessions
Closed forest

Shifting cultivation

Pemanent cuttivation

Forest - SC mosaic

OO0 oD oo ooo =00
el — R — R R — R — I — ]
- o N oo OO0
o0 - 000 deoooo

Forest - Permanent mosaic

Results and postprocessing

Hinh 3: Chinh stra cac tham sé6 mé hinh trong giao dién ngudi ding CLUMondo

5.3  Bat dau chay md phéng
M6 hinh c6 thé bit d¢au chay mé phong khi dugc cung cap day du cac tap tin dau vao can thiét

cua du an. Trong trudng hop nay, tit ca cac tap tin dau vao dwoc cung cip trong thu muc lam
Viéc.
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Nhan n(t 'Run’ va mé hinh s& bt dau chay mé phong.

Sau khi mé hinh chay hoan tat, cac tap tin dau ra c6 sin trong thu muc két qua theo duong dan
(in this example\CLUMondo\Laos\CLUMondoWorking\ va mot thu muc con hién thi ngay
thang va thoi gian thuc hién mé hinh). M6 hinh nay c6 thé duoc chay lai mét lan nira bang cach
thém cac layer khoéng gian mai, xac dinh cac layer loai trir mai, hodc thay ddi bat ky théng sb
nao trong giao dién nguoi sir dung (vi du nhu trinh ty chuyén d6i, khang chuyén doi, dac diém
khu vuc lan can ...).

5.4  K&ét thtic md phéng

Khi mé phong két thic thanh cong, CLUMondo s& théng bao cho ban mét tin nhin (Hinh 11) va
thanh tién trinh s& hién thi khéng c6 hoat dong nao. Cac tap tin dau ra s& duoc luu trir trong thu
muc du an. Pau tién, cac file log c6 chira thong tin vé cac tap tin dau vao va thdng tin vé thoi
gian thuc hién mé phong ciing nhu cac 1an lap lai duoc tao ra dé ban c6 thé tham khao khi 15i
xay ra hoic md hinh cho ra két qua khéng nhu mong doi. Hai 13, hang nim maét tap tin cov_all. *
s& duoc tao ra, trong d6 * 1a viét tit caa ndm tién hanh mé phong. Ching chira két qua phan phéi
c4c loai hinh st dung dat sau khi mé phong cho nim d6. Pay 1a mot tap tin ASCII c6 thé duoc
tiép tuc nhap vao bai g6i phan mém GIS (ArcGIS, Idrisi, QGIS) va phan mém Map Comparison
Kit (MCK). Ba la, tap tin the age. *, trong d6 * twong trung cho ndm thuc hién md phong, ciing
duoc tao ra. Tap tin nay biéu thi mdi 6 ludi tugng trung cho sé bién dong sau lan cudi cung thay
d6i muyc dich sir dung dat tai vi tri d6. Hon nita, m6 hinh s& tao ra mot tap tin goi 1a landarea.txt.
Tap tin c6 chira cac thong tin vé cac khu vuc duoc phan bo hang nim (ngoai trir nam 0) cua Cac
hé thong sir dung dat khac nhau (dudi dang sb cell * kich thuéc cell). Cac tap tin dau ra khac
dugc m ta trong tai liéu huéng dan bao gdm trong phan mém (Help).

CLUMondo S

Madel run complete; model results are stored in the project's warking
! L directory.

Hinh 4: Chay mé hinh hoan tat

5.5 Hién thi va so sanh cac két qua mé phéng

Tét ca két qua cua mot md phong CLUMondo duoc luu trit trong thu muc cai dat CLUMondo
theo dudng dan CLUMondo\Laos\CLUMondoWorking. Cac két qua md phong c6 thé duoc hién
thi trong giao dién ngudi ding cia chuong trinh CLUMondo bang céch hién thi ban do sir dung
dat ban dau va ban d6 s dung dat theo mo hinh trong tab “Results and postprocessing’. Dé c6
mot hinh dung chi tiét hon va phan tich cac két qua md phong, chiing ta can tiép tuc sir dung goi
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phan mém GIS. Phan nay trinh bay cch hién thj va so sanh két qua mo phong bang cach sir
dung phan mém Map Comparison Kit (MCK).

« Khai dong phan mém MCK (huéng dan cach cai dat phan mém nay duoc md ta trong phan 3
“Using a geographic information system” (Str dung mét hé thong thong tin dia ly).

« Khi cac phan mém mé va yéu cau mo mét file .log, chiing ta nhan “Cancel”, boi Vi ching ta
van chua tao mot file .log nao.

« Chon "File/New”, mot ctra s6 “Edit log file” (Chinh sira tap tin log) s& xuat hién (Hinh 12)

Edit Log File |
TN
Add Theme

Impaort...
Remove
Rename

Legends... ||

Mask Collection File
| J Cancel |

Hinh 5: Chinh stra tap tin log trong phan mém MCK.

e Chon ‘'Import va duyét dén the muc két qua md  phong
(CLUMondo\Laos\CLUMondoWorking, thu muc con dugc xac dinh theo ngay va thoi gian
thyc hién mo phong). Tai “List Files of Type:” (danh muc cac loai tap tin), ta chon thiét lap
'All Files (*)’. Cac két qua md phong (ban d6 sir dung dat) dwoc luu trit trong cac tap tin
duoc dat tén 1a:. Cov_all.*, trong d6 * chi ndm sau khi bat dau mé phong.

e Chon cac tap tin ching ta s& tién hanh so sanh, tac Ia tap tin trinh bay ndm bét dau (nam 0)
va nam cuoi cung (vi du nam 10). Chon file cov_all.0 va cov_all.10 va nhap vao 'OK".

o Céc tap tin s& dwoc thém vao danh sach 'Edit log file’. Nhan 'Ok’, va phan mém s& yéu cau
chling ta dat tén va luu tap tin .log. Ching ta c6 thé luu né bang mot cai tén phu hop va
chdng ta cé thé bat dau so sanh cac ban do.

e Cé&c ban d6 dugc hién thi trong cira s6 chinh cia MCK, tuy nhién ching duoc dinh dang mau
sac mac dinh. Vi vay, dé so sanh cac ban d¢6 dé dang hon, chiing ta nén thay d6i mau sic ban
d6. Bé lam nhu vay, bam dup chudt vao phan chu thich caa ban d6 o phia bén trai cua cira so,
khi d6 ctra s6 “Legends editor” (bién tap chu thich) s& ma ra (Hinh 13). O d6, ban c6 thé thay
ddi mau sic cho cac loai hinh sir dung dét, ciing nhu doi tén chdng thanh tén loai hinh st
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dung dat cho phi hop (vi du nhu khu db thi, rirng khép kin ...). Ddi tén cac loai hinh sir dung

dat s& gitp cho viéc so sanh dé dang hon vé sau.

Chon mau séc gilip d& dang lién tuong téi cac loai hinh sir dung dat khac nhau dé dam bao
hién thi do hoa hi¢u qua hon. Cac ket qua md phong Ilc nay cd thé dugc nhin thay trén man
hinh va tiép tuc dugc phan tich bang MCK (Hinh 14).

Ban c6 thé chuyén doi giita ban do sir dung dat ban dau va ban dd st dung dat dugc mod

phong bat ctr IGc ndo bang cach nhap vao cac nit

L hoic 2.

i -
Legend Editor
= oy M o
Palette settings
Top of legend is
. - Water Palette - {* Palette color 1 Palette color M Cancel
. 2 -Urban
Edit... i1
. 3 - Mining concessions Palette ! Mumber of Colors
l:‘ 4 - Tree plantation concessiol Legend type

. 5 - Arable plantation concess
. & - Closed forest

D 7 - Shifting cultivation

. & - Permanent cultivation

D 9 -Forest - 5C mosaic

‘ l:‘ 10 - Forest - permanent mos:

On the fly redass... |

{* Categorical

Mumerical legend settings

" Numerical

Mumber of Classes | 11

Display interval Legend is

| @

Min |0 Max |10 =

Scale

Estimated
n.a.

| J effectiveness
Labels

Number of decimals | 1 Format

Apply

Hinh 6: Chinh stra hién thi ¢ hoa cua ban d6 sir dung dat trong MCK.
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4‘ Map Comparison Kit 3.2 - laes - [..\2015-08-31_13-51-26\cov_all.0.asc] o S

1 File Edit View Options Tools Window Help =[5
B | e & G 03 4| [Newtheme | & |.5201508-31_1351-26\cov_al Dase | 2 |.201508-31_1351-26\cov_3
I:‘ 0-FRock

. 1- Wi ater

. 2 - Urban

. 3 - Mining concessions

I:‘ 4 - Tree plantation concessions
. 5 - Arable plantation concessions
. E - Cloged forest

I:‘ 7 - Shifting cultivation

. 3 - Permanent cultivation

I:‘ 9 - Forest - SC mosaic

I:‘ 10 - Forest - permanent mosaic

NUM

Hinh 7: Hién thi ban d6 st dung dat trong MCK.

|:| 0-Rock
Il -vater
. 2 - Urban

. 3 - Mining concessions

|:| 4 - Tree plantation concessions
. 5 - Arable plantation concessions
. G - Cloged forest

|:| 7 - Shifting cultivation

. 8 - Permanent cultivation

|:| 9 - Forest - 5C mozaic

[[] 10-Forest - permanent mosaic

Hinh 8: Chu thich cac loai hinh str dung dat d6i voi truong hop cua Lao

Bay gio chung ta c6 thé bat dau so sanh cac ban do. Pau tién, ching ta s& so sanh ban d¢6 mo
phong ban dau va ban d6 mé phong cudi cung bang chirc nang ‘Per comparison’ cia MCK.
Chirc nang nay thuc hién mot so sanh tirng 6 mét cell-by-cell’ trong loai hinh str dung dat dugc
lya chon.
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Chon 'Options / Comparison algorithm’ (Lya chon/ thuat toan so sanh); hoic ching ta c6 thé
nhap vao nit % chon ‘Per category’.

Chon ‘Options/Algorithm settings’ (Lya chon / Cai dat thuat toan); hoic bam vao nut =5

Chon mét loai hinh sir dung dat ma ban mudn so sanh. Vi du, trude tién ching ta co thé tap
trung vao vao loai '6 — rirng khép kin’. Chung ta c6 thé quan sat nhitng thay d6i vé do che
pha ciia ring giita nam dau tién va nim mé phong cudi cung (Hinh 16). Bang cach nay,
chiing ta c6 thé nhin thy noi ndo ring van duoc bao tén 6n dinh va noi ndo ma nan pha rirng
va mé rong ring duoc md phong. Bé so sanh nhitng thay doi nay tét hon, nhap dip chudt
vao chd thich ¢ bén trai va thiét 1ap mau sic caa cac khu vuc khdng c6 trong cac ban do (in
none of the maps) sang mau xam.

Théng ké két qua (Options/Result statistics, hoac bing cach nhan vao nat EJ) mo ta su thay
doi gitra hai ban d6 tap trung vao moét loai hinh sir dung dat cu thé bang phuong phap dinh
luong.

Tiép tuc so sanh cac ban dd ddi véi tat ca cac loai hinh sir dung dat khac bang cach chon cac
loai hinh kh&c nhau trong muc ‘ Algorithm settings’ (Cai dat thuat toan).

m Map Comparison Kit 3.2 - laos - [stt-map: Per category '6 - C\&d_&@gi

?zﬁle Edit View Options Tools Window Help = || =
@ 0| [Newtheme »| A].%201508-10_155500'cov _all D.asc ~| | 1201508-10_14-17-33\cov _all Baso E

D innone of the maps

. in bath maps

. only in map 1, nat in map 2
. only in map 2, not in map 1

row 33, column 182 : NODATA MNUM
=

Hinh 9: So sanh theo tirng loai (per category) trong MCK.
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Tiép theo, chling ta s& so sanh hai ban db bang céch sir dung thuat todn Kappa. Thuat todn nay so
sénh ca hai ban do6 dua trén sy so sanh tirng 6 mot (cell-by-cell), va xem xét tirng cap 6 trén hai
ban d6 dé xem chung c6 tuong duong nhau hay khong.

e Chon Kappa trong cua $0 ‘Select comparison algorithm” (Chon thuat toan so sanh). Dya trén
c&c két qua, chung ta co thé thay su khac biét chung gitra hai ban d6 (Hinh 17).

e Chon ‘Options/Result statistics’ hodc bAm vao nit théng ké . Chung ta s& kiém tra moi
loai (per category) va cac bang du phong bang thuat toan Kappa.

Trong bang ‘Per category’, ban c6 thé thay su khéc biét giira hai ban do khi so sanh chiing trong
ciing mat loai hinh sir dung dat cu thé. Gia tri Kioe mo ta sy gidng nhau gitra hai ban d6 vé vi tri,
Vva gia tri Kuisto MO ta s giéng nhau vé sé luong. Gia tri gan bang 1 hoic bang 1, c6 nghia 13 hai
ban d6 twong tu hon, hodc vé s6 lwong hoidc vé vi tri. Ching ta ¢6 thé du doan rang cac loai hinh
sir dung dat nhu d4 va nuéc van duy tri ¢ dinh va c6 gié tri la 1. Mat khac, loai hinh sir dung dét
nhu rirng khép kin, s& c6 gia tri thap hon nhiéu, diéu ndy c6 nghia 1a d6 che phu caa ring vao
nam mo phong khéc biét dang ké so véi nam dau tién.

r — = - = =
i . - : - - =] Q
A Map Comparison Kit 3.2 - lacs - [Result map: Kappa] - . -
?Z File Edit View Options Tools Window Help |_ "E‘”xl
=B B G g | [Newtheme =] A [.720150831_1351-26\cov_al.Dasc =] Z[.)20150831_135126\cov_al Basc Bl
. Unequal

[ Equal

[ [ M| 4

— ——— — e

Hinh 10: So sanh hai ban d6 trong MCK st dung thuat toan Kappa

Bang du phong trinh bay chi tiét phan b ngang cua cac loai hinh sir dung dét trén hai ban d6 va
dugc thé hién o s6 Iuong 6 (cell). Trong bang du phong, ching ta c6 thé xem bao nhiéu dit thuoc
loai hinh sir dung nay da duogc thay doi thanh loai hinh khac. Ban hdy danh thoi gian dé nghién
ctu ca hai bang dé chi ra nhitng loai hinh sir dung dat ndo c6 su thay doi I6n nhat.
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6. Cac kich ban thay do6i sir dung dat mo phong (bai tip)

Trong bai tap nay, ban sé lam quen véi kha nang cia CLUMondo trong viéc tao ra cac kich ban
khac nhau. Chinh xac hon, ban s& thay doi va diéu chinh cac théng s6 mé hinh dé xac dinh kich
ban, va sau d6 so sanh két qua tir cac kich ban khac nhau.

6.1 Cac diéu kién kich ban thay ddi sir dung dat

CLUMondo ¢6 mot s6 théng s6 can duoc quy dinh trudc khi tién hanh thyc hiégn mo phong. Su
thiqét lap cac thdng so6 nay phu thuoc \(ao cac gia dinh lién quan dén mot kich ban cu thé. Ban cé
thé xac dinh cac kich ban khac nhau bang cach diéu chinh cac théng s6 mé hinh sau day:

« Cac thong sé khang chuyén doi
« Ma tran chuyén déi
« Cac thong sd kich ban

Kich ban cho phép so sanh nhitng sy phét trién khac nhau c6 thé xay ra va dua ra cai nhin sau
sac thong qua phan tich su hoat dong va do nhay caa mé hinh. Nhitng phan tich nay dé dang thuc
hién bang cach so sanh hinh anh hoac théng qua viéc tinh toan sy khéc biét gitra cac truong hop
trong phan mém GIS hoic MCK.

6.1.1. He s6 khang chuyén dbi

Khéang chuyén d6i lién quan dén viéc hoan nguyén muc dich st dung dat sau khi da thay doi sir
dung (Hinh 18). Tuy nhién, khdng phai loai dit nao ciing c6 thé dé dang hoan nguyén sau qué
trinh str dung cho dén khi ¢ d6 c6 nhu cau day du, vi du nhu do khu vuc da c6 mot khoan dau tu
cao hoic ¢ nhitng tac dong khong thé thay dbi 1én maéi truong chang han. Nhitng loai hinh st
dung dat nay thi thuong it bién dong hon so vai nhitng loai khac. Cy thé hon 1a tai cac dia diém
dan cu van con ton tai tham thyc vat cing voi mot s6 loai cdy trong lau nam (cay an qua). Tuy
vay, van c6 mot sb loai dat dé dang chuyén ddi muc dich sir dung sao cho ph hop véi quy hoach
sir dung dat. Vi duy, dat canh tac 1a dia diém thich hop cho qua trinh d6 thi héa, con viéc mé rong
d4at néng nghiép thuong dién ra gan khu vuc bia ring. Vi du rd hon 1 qua trinh du canh, ddi véi
loai hinh str dung dat nay thi dat canh tac thuong khéng duoc sir dung qua 2 mua vy, nguyén
nhan 1a do sy suy giam chat dinh dudng trong dat sau khi canh tac.
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Su khéac biét trong hanh vi chuyén ddi muc dich st dung dat khac nhau c6 thé duoc uéc tinh
bang chi phi chuyén doi. Tuy nhién, chi phi nay khdng thé dai dién cho tat ca cac yéu tb co thé
anh hudong dén quyét dinh chuyén doi, vi du nhu s suy giam chat dinh dudng, gia tri thim my
w. Do sy khéac biét vé cac hanh vi ndy din dén qua trinh chuyén d6i can phai xac dinh duoc hé
s6 chuyén doi. Ma thong qua hé s6 do, mdi loai dat s& duoc gan 1 gié tri dai dién cho tinh khang
chuyén doi, dao dong tir 0 (chuyén doi d& dang) téi 1 (khé chuyén d6i). Nguoi sit dung mé hinh
quyet dlnh cac yéu té nay dua trén sy hiéu biét cua chuyén gia hoic théng qua viéc theo ddi cac

B CLUMondo - exercise3 - [Main window] == x|

[& File Simulation Maps Options Window Help = |[&f =
il Open ||k Save | Integrated scenario: |Nut available j = Fun
Application characteristics Elasticity parameters: @

Regression analysis Land use | Blasticity |
Model parameters Rock 1.00

Water 100
Urban 1.00
Mining concessions 1.00
Tree plartation concessions 0.80
Arable plantation concessions 0.60
Closed forest 020
Shifting cultivation 020
Pemanent cultivation 0.45
Forest - SC mosaic 020
Forest - Permanent mosaic 020

Results and postprocessing

Hinh 11: Cac hé s6 khang chuyén dbi

bién d6i gan day nhat.

0:

>0..<1:

Nghia 14 loai dat nay cé thé duoc Chuyén ddi muyc dich st dung twong ddi dé
dang va tat ca cac thay d6i ddi véi loai dat nay duoc cho phép, doc 1ap vei viec
su dung dat hién tai cia mot dia diém. Diéu nay c6 nghia rang mot loai hinh sir
dung dét nhat dinh c6 thé dong thoi dugc loai bo ¢ noi ndy va dugc phan b tai
Mot noi khac, vi du nhu hinh thirc du canh.

Nghia la nhing thay d6i dugc cho phép, tuy nhién, hé s6 khang chuyen doi cang
cao, kha ning chuyén doi muyc dich su dung dat cang thap. Hé s6 khang chuyén
d6i nay phu thudc vao cac yéu tb lién quan dén chi phi chuyén ddi, d6 phuc tap
cua dia hinh, cac chinh sach trong viéc chuyén doi vv.

C6 nghia 1a cac 6 luéi (grid cell) trong cling mét loai hinh sir dung dat khong
thé dong thoi duoc thém vao hoac loai bo trong mot budc mo phong. Piéu nay
ap dung d6i voi nhitng loai hinh sir dung dat khé chuyén d6i, vi du, cac khu
dinh cu d6 thi va rirng nguyén sinh. Vi du, gié tri bang 1 ¢6 dinh md phong va
ngin chin trudng hop pha rirng ¢ noi nay va tréng lai ring tai mot noi khac
cung luc.

25



Dbi véi bai tap nay, ching ta sé tang tinh khang chuyén doi cua loai hinh sir dung dat ‘Closed
forest” (rirng kin). Theo kich ban cua chlng ta, loai dat nay kho c6 kha ning thay d6i muc dich
sir dung. Viéc trién khai thuc hién cac chinh sach 1am nghiép va ndng nghiép phu hop s& dan dén
han ché viéc pha rirmg dé ma rong dién tich dat néng nghiép va doé thi va danh nhiéu dat hon cho
nhitng muc dich sir dung khac. Nhitng thay doi vé do che pha cia rirng van c6 thé dién ra, nhung
it c6 kha nang hon, va cac loai hinh sir dung dét c6 tinh khang chuyén doi thip hon s& dugc uu
tién khi tién hanh mé phong thay doi muc dich st dung dat.

« Trugc khi thuc hién bat ky thay d6i nao, ching ta nén tién hanh chay mé hinh mét lan (nhu
duoc mo ta trong bai tap trude) dé lam kich ban tham khao, dua vao d6 chung ta s& so sanh cac
kich ban sau nay.

« Trong giao dién nguoi dung cua CLUMondo, nhin chon “Model parameters/Conversion” va
thay doi hé s6 khang chuyén doi cua loai hinh sir dung dat ‘Forest-SC Mosaic’ thanh gié tri 0.8.
Sau do6, nhap chudt vao nat 'Run' dé bat dau mo phong.

« Khi md hinh chay hoan tat, chiing ta tién hanh so sanh két qua vai cac két qua mé phong truéc
do6 trong MCK. Sau d6, thém ban d6 mé phong cudi cung (ndm 10) vao tap tin MCK ma ban da
tao ¢ bai tap trudc.

« So sanh két qua md phong voi nim dau tién, dbi véi loai hinh s dung dat “Forest-SC
Moscaic” (sur dung chirc nang so sanh ‘Per category’). Ban quan sat dugc nhitng gi?

« So sanh cac két qua md phong cua kich ban tham khao va céc kich ban di duoc diéu chinh déi
vai ban d6 Forest-SC (stir dung chire nang so sanh ‘Per category’).

« Cubi cung, ap dung tuong tu dé kiém tra sy khac biét cho céac loai hinh sir dung dat khac. Ban
thay viéc thay doi hé so khang chuyén doi c6 anh hudng den viéc phan bo cac loai hinh st dung
dat nhu thé nao? (st dung chirc nang so sanh ‘Per category’ hoac thuat todn Kappa).

Ching ta ciing c6 thé md phong cac kich ban khac bang cach thay déi cac hé so khang chuyén
dbi. Vi du, ching ta cé thé giam hé s6 khang chuyén ddi rirng thanh 0 ¢é mé phéng rirng & trong
tinh trang thiéu bao vé hoan toan.

6.1.2. Ma tran chuyén déi

Ma tran chuyén ddi chi ra c4c loai hinh sir dung dit nao cé su bién doi va sy thay déi nay dugc
quy dinh béi cac gia tri trong md hinh (Hinh 19). Ma tran chuyén dbi dwoc lwu thanh mot tap tin
va c6 thé dugc chinh sira tryc tiép hodc théng qua giao dién caa phan mém mé hinh. Cac dong
trong ma tran dai dién cho cac loai hinh sir dung dat con céc cot dai dién cac loai hinh sir dung
dat trong tuong lai. P& dinh nghia mot ma tran chuyén d6i giita 2 loai hinh sir dung dat ban can
chinh sira cdc gia tri bén trong ma tran théng va cac gia tri nay c6 y nghia khac nhau:

Gia tri 0: khéng cho phép chuyén doi

Gia tri 1: cho phép chuyén doi

10x: gid tri cho phép su bién ddi cua mot loai hinh sir dung dat sau mot khodn thoi gian cu thé.
Vi du gia tri 104 nghia la sy chuyén doi xay ra tai mot 6 don vi caa moét loai hinh sir dung dat sau
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4 nam hodc gié tri 110 nghia 14 loai hinh st dung dat nay chi c6 su chuyén dbi loai hinh sau
khoang thoi gian 13 10 nam, v.v.. Vi du nhitng khu vuc nwong rdy du canh c6 thé chuyén sang
viing trong cdy hang nam chi véi khoang thoi gian 4 ndam. Chirc nidng nay chi 4p dung c6 cac loai
hinh sir dung dat c6 sy bién doi hién trang hay ndi cach khac chi ap dung cho nhimg 6 don vi
khéng nam trén dudng chéo cia ma tran chuyén doi.

-10x nhitng gi4 tri ndm trén dudng chéo cua ma tran nhitng gié tri nay quy dinh thoi gian ma mot
loai hinh str dung dat c6 thé giir nguyén hién trang & mot vi tri nhat dinh: loai hinh nay sé& chuyén
dbivi tri hién tai sau thoi gian x nam. Vi du gia tri -103 cua loai hinh nwong ray du canh cho biét
s& khong c6 sy bién doi vi tri loai hinh nay vai thoi gian it nhat 1a 3 nam va sau khoang thoi gian
d6 co thé s& ¢ su bién doi sang loai hinh khac tai vi tri nay. Trong trudng hop mét loai hinh sir
dung dat khdng thé duy tri tai mot vi tri ban can nhap gia tri @& mé hinh nhan biét va chuyén doi
sang loai hinh khac khi tién hanh chay mé phong.

BE CLUMonda - Exercise 5 - [Main window] = | [ -

[l File Simulation Window Help - |2 %

] Open ||H Save ||D Run ‘

Application characteristics Conversion matrix: 2]

Regression analysis Rock | Water | Urban | Mining . | Treepl . | Arable pla._ | Closedfor... | Shifting c. | Permanent .| Forest - SC | Forest -pem..__ |
Model parameters Rock 0 ] ] 0 0

Water
Urban
Mining concessions

Tree plantation concessions

Closed forest
Shifting cuttivation
Pemmanert cuttivation
Forest - SC mosaic

R - NI Ra
R = I R I R}

0 0
0 0
] ]
1 1
1 1
1 1
1 1
1 1
1 1
1 1

N I R e )
RNl R
— o0 0 o0 oo

R N R
R N I R e

0
0 0
0 1
0 0
o 1
Arable plantation concessions |0 1
0 1
o 1
0 1
0 1
0 1

Forest - permanent mosaic

Results and postprocessing

CAP NUM SCRL

Hinh12: Ma tran chuyén dbi.

Véi viéc sir dung ma tran chuyén ddi chiing ta c6 thé méd phong cho mét kich ban & mot khu vuc
ma tai d6 c6 su chat pha rimg dé chuyén sang san xuat nong nghiép. Tuy nhién, san xut nong
nghiép van cé kha ning xay ra va thay thé nhirng loai hinh st dung dat khac (khong phai rung).
Qua kich ban nay chung ta c6 thé thay duoc cach ma nhu cau vé dat san xuat néng nghiép co
théduogc dap (g tat boi cac loai hinh khac khong phai ring.

e Chinh sira ma tran chuyén déi theo dwong dan‘Model parameters/Conversion matrix’.
Tim 6 theo dong/cot giao giira 2 loai hinh sir dung dat ‘Closed forest/Tree plantations’ va
nhap vao gia tri 0

e Sau khi hiéu chinh gi4 tri trong ma tran chuyén d6i tién hanh chay mé hinh. Khi két thic
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mo phong, hién thi va so sanh két qua trong Map Comparison Kit (MCK).

e Trong MCK, thém dix liéu md phong sau cung thong qua tap tin .log hién tai, da dugc néu
& phan 4.5. “Hién thi va so sanh cac két qua mé phong”. So sanh cac két qua md phong
Vi giai doan ban dau cling nhu 1a cac két qua mé phong khac.

Chung ta s& ding mat kich ban khac ¢é minh chiang kha niang hiéu qua cia ma tran chuyén doi
thdng qua viéc chinh sira cac gia tri trong ma tran. Chidng ta s& md phong mét kich ban ma tat ca
c4c hoat dong khai khoan s& két thuc sau 5 nam. Kich ban nay c6 thé mé ta mot bo cac ddi trong
khac nhau: cac hoat dong khai thac quy mé bj dong cira do su lo ngai cac van dé vé mai truong.

e Chinh sira ma tran chuyén d6i theo duong dan‘Model parameters/Conversion matrix’.
Tim 6 nam trén duong chéo cua loai hinh*Mining concessions/Mining concessions’ va
nhap gia tri -105. Bing cach nay chlng ta c6 thé chic rang su bién d6i cho khu vuc nay
s& 1a diéu can thiét sau 5 nam.

e Tuy nhién, néu loai hinh khai khoan khong cho phép tén tai sau 5 nim thi dé chay mo
hinh khong c6 cach nao khac hon Ia chuyén loai hinh nay sang moét loai hinh khéac. Do
d6, su chuyén doi tir khai khoan sang rirng duoc thé hién trong ma tran chuyén doi bang
cach thay ddi gia tri tai 6 giao gitra 2 loai hinh tir 0 sang 1.

Luu y: Llc bat dau sy md phong caa mo hinh CLUMondo, mdi 6 dugc gan mot gid trj thoi gian
ngau nhién (age). Mot so6 6 ¢6 thé dugc gan thoi gian la 3 ndm nhung ching c6 thé da duoc thay
doi chi sau thoi gian 2 nam.

e Tién hanh chay md hinh sau khi chinh sira xong ma tran chuyén doi. Khi két thic mé
phong, hién thi va so sanh két qua trong Map Comparison Kit (MCK).

e Trong MCK, thém dit liéu mé phong sau cung théng qua tap tin .log hién tai, da dugc néu
& phan 4.5. “Hién thi va so sanh cac két qua mé phong”. So sanh cac két qua md phong
VGi giai doan ban dau ciing nhur 1a cac két qua md phong khac.

e Thay vi chi so sanh ndm cudi cting trong MCK ban c6 thé cho hién tit ca cac nim va so
sanh vé&i diéu kién ban dau. St dung cdng cu ‘Per category’ va chon Mining, ban c6 thé
thiy sy thay doi sau mdi nam, cu thé 1a mot phan dién tich cua loai hinh Mining bi mat
dan di.

6.1.3. Céc thdng sé cho kich ban

Déi vai cac thdng sb caa kich ban (Hinh 13), ban c6 thé xac dinh khoang thai gian md phong (vi
du thoi gian mé phong 1a 10 nam so véi ban dd hién trang giai doan dau) va dinh rd nhu cau st
dung dat cho mdi nam trong thoi ky mé phong. Nhu cau sir dung dat 1a mot théng sé dau vao cua
md hinh va ban c6 thé chinh stra trong tip tin demand.in* theo dwong din thu muc
CLUMondo\Laos\CLUMondoWorking. Nhitng nhu cau sir dung dat giup xac dinh tong dién tich
cta c4c loai hinh str dung dat va diéu nay la can thiét cho phan bd khéng gian cua cac loai hinh
sir dung dat duoc thyc hién bai mé hinh trong mdi nim & thoi ky md phong. Mé hinh sé lap lai
cac budc trong tién trinh md phong dé dam bao su khac biét nho nhat gitra phan bd khong gian
cho céc loai hinh sir dung dat va nhu cau st dung dét.

Céc nhu cau str dung dat duogc tinh toan mot cach doc 1ap boi mé hinh CLUMondo d6ng thoi md
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hinh ciing tinh toan cho phan bb khdng gian ciia cac loai hinh sir dung dat bién dong. Nhu cau sir
dung dat c6 thé duogc tinh toan dya trén nhiéu phuong phap khac nhau va tiy vao khu vuc nghién
ctru ciing nhu kich ban mé phong. Vi du mot phuong phap kha pho bién 1a ngoai suy dua trén
cac xu hudng sir dung dat khdng xa trong quéa khtr dung dé du bao cho twong lai gan. Khi can
thiét xu hudng sir dung dat ¢ thé duoc hiéu chinh dudi tic dong cia su ting dan s hoic sy suy
giam cac ngudn tai nguyén. DSi vai viéc phan tich cac chinh sach lién quan dén sir dung dat mo
hinh tinh todn nhu cau sir dung dat dya trén su thay doi kinh té vi mé va ciing c6 thé cin cir vao
do dé co duoc cac diéu kién cho kich ban lién quan dén muc tiéu cua cac chinh sach thay doi st
dung dat.

B Main window o [@][=
Application characteristics simulation duration: ’—Alm 7] years @
Regression analysis Demand for land use services: =]
Model parameters Buit-up area fhal | Staple crop production fons] | Arable cash crop production frons] | Tree cash crop production fons] |
2010 44200.00 7562600 1539.00 5357.00
201 45248.00 76443.00 1952.00 5512.00
2012 4570000 77207.00 1572.00 5628.00
2013 46157.00 77979.00 1992.00 5741.00
2014 46619.00 78759.00 2012.00 5855.00
2015 47085.00 79547.00 2038.00 5973.00
2018 47556.00 80342.00 2052.00 £092.00
2017 4803200 81146.00 2079.00 6214.00
2018 48512.00 81957.00 2100.00 6338.00
2019 48997.00 82777.00 2121.00 £465.00
2020 49487.00 83604.00 214200 6594.00

Results and postprocessing |

Hinh 13: Cac thong sé cua kich ban sir dung dat.

Chung ta tién hanh diéu chinh nhu cau sir dung dt trong truong hop dir liéu cua Laos va tao ra
kich ban vé sy md rong cia do thi. Kich ban nay mé ta vé sy gia ting dan s nhanh chong ¢ cac
thanh phd trong tuong lai khong xa. Diéu nay dong nghia véi viéc ting dién tich xay dung co s
ha ting, khu cdng nghiép, v.v. Dién tich d6 thi trung binh hing nim ting 10% trong giai doan
2010 dén 2020. Kich ban cd vé& tdi té hon nhiéu so véi thyc té nhung chung ta c¢6 thé dung kich
ban nay dé nghién ctu tac dong tidu cuc dén maéi treong do su phat trién.

e Chon Model parameters / scenario parameters

e Trong muc Model parameters/Scenario parameters ban c6 thé xay dung mét kich ban
riéng theo sy bién dong nhu cau str dung dat. Truong hop ndy ban s& thay d6i nhu cau st
dung dat cho loai hinh ‘Built-up areas’ & mdi nam.

e Nhap gia tri bén dudi cho mdi nim trong muc ‘Scenario parameters’ (ban cd thé copy
bang nay tir trong tap tin excel s dung t6 hop phim Ctrl + ¢ dé copy va Ctrl + v dé dan).
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Nim Dién tich dit xay dwng [ha]

2010 44800
2011 53000
2012 57000
2013 64600
2014 73000
2015 80000
2016 87000
2017 93000
2018 100000
2019 110000
2020 120000

e Tién hanh chay md hinh sau khi chinh sira xong nhu cau st dung dat cho céc loai hinh.
Khi két thiic md phong, hién thi va so sanh két qua trong Map Comparison Kit.

e Trong MCK, thém dit liéu mé phong sau cung théng qua tap tin .log hién tai, da dugc néu
& phan 4.5. “Hién thi va so sanh cac két qua mé phong”. So sanh cac két qua md phong
VGi giai doan ban dau ciing nhur 1a cac két qua md phong khac.

7. Sw mé phéng cac chinh sach lién quan dén phan bo sir dung dat
(bai tap thuc hanh)

Ban dd quy hoach va cac chinh sach lién quan dén phan b sir dung dat c6 sy anh huong dén xu
hudng thay dbi sir dung dat. Trong bai tap nay ching ta s& tim hiéu cach dinh lwong sy anh
huang thdng qua kich ban trong CLUMondo. Yéu cau dau tién 1a ban can dir liéu ban do véi
théng tin vé nhitng khu vuc chiu tac dong boi chinh sach phan b sir dung dat. Mot vai chinh
sach s& quy dinh nhitng khu vuc cdm, khong c6 su thay doi hién trang vi du cac khu bao ton,
ring dic dung viéc khai thac hay chat phé ring 1a diéu cam. Mot vai chinh sach khac lai han ché
su chuyén ddi gitra cac loai hinh vi du chi mét sé vi tri nhat dinh s& dwoc chuyén tir dat san xuat
ndng nghiép sang dat dan cu. Trong bai tap chlng ta chi thuc hanh van dé vé chinh sach han ché
su bién dong str dung dat ¢ khu vuc da duoc quy hoach trudc.

30



7.1 Thémlép dir liéu vé su han ché bién doi hién trang sir dung dat

Nhitng tap tin vé khu vuc han ché duoc dung dé théng tin cho cac khu vuc ma tai d¢6 khong co su
bién dong vé hién trang. Cac dir liéu ban do thuc hanh dwoc cung cap bai nghién cau tng dung
cu thé va dé hién thi théng qua giao dién ban vao muc ‘Application characteristics’ va chon
‘Exclusion layers’.

Tap tin ‘region_park.fil’ chtra théng tin vé& nhitng khu vic han ché va hau nhu khéng c6 sy bién
dong hién trang. Dt liéu duoc thé hién ¢ Hinh 14 va ban c6 thé dua dit liéu védinh dang ASCII-
dir liéu raster trong GIS thong qua cic budc twong tu nhu xuat dir liéu két qua mé phong. Vi du
vé cac khu vuc han ché nhu cac khu bao ton ty nhién day 1a nhiing khu vuc ma sy bién dong
hién trang 1a diéu khong duoc chap nhan.

N
1”4'

&-ﬁ
’ - \

\ \‘\
\“-

e

T e
-

Hinh 14: Vi du vé cac khu vuc han ché

e M0 chuong trinh CLUMondo va m¢ dix liéu ing dung Laos

e Chon muc Application characteristics va chon ‘Exclusion layers’ va dit liéu ban ¢ khong
¢ viing han ché hién ra dé hién thi 16p region_park vai cac khu vuc han ché ban click
chon nat Iénh phia trudc 16p dir ligu.

e Tién hanh chay lai mo hinh va khong dugc chinh sira thong s6 nao khéac. Khi két thic md
phong, hién thi va so sanh két qua trong Map Comparison Kit.
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e Trong MCK, thém dix liéu md phong sau cung thong qua tap tin .log hién tai, da dugc néu
¢ phan 4.5. “Hién thi va so sanh cac ket qua md phong”. So sanh cac két qua mo phong
Vi giai doan ban dau cling nhu 1a cac két qua moé phong khac.

7.2 Céc khu vuc han ché bién dong hién trang khac

Ngoai cac khu bao ton hay cong vién qudc gia thi con c6 nhitng nhu khu vuc han ché bién dong
hién trang khac nhu dat qudc phong, khu quan su hoic ving vanh dai cia cac hd nude, dat véi
d6 déc 1on. Trong vi du nay ching ta s& thyc hanh véi dit liéu ban dd6 ma khu vuc han ché la
nhitng ving c¢6 d6 cao trén 1000m. Nhiing khu virc c6 d6 cao 16n hon 1000 m dugc bao ton vi
néu c6 sy bién dong hién trang c6 thé sé dan dén cac nguy co vé méi trudng sinh thai. Vi du nhu
nhitng nguy co do nan pha rirng va su phat trién nhanh chéng cia dé thi & nhitng khu vure c6 d6
cao lén hon 1000m.

e Chon muc Application characteristics va chon ‘Exclusion layers’ va chon tap tin
‘region_1000.asc’.

e Tién hanh chay lai mé hinh va khong duoc chinh sira théng sé nao khac. Khi két thiic mo
phong, hién thi va so sanh két qua trong Map Comparison Kit.

e Trong MCK, thém dir liéu md phong sau cung thdng qua tap tin .log hién tai, da dugc néu
& phan 4.5. “Hién thi va so sanh cac két qua mé phong”. So sanh cac két qua md phong
Véi giai doan ban dau ciing nhur la cac két qua md phong khac.

Luwu y: Thong qua GIS ban c6 thé xay dung I6p dit liéu vé cac khu vuc han ché bién dong cho
nghién ctiru cua ban. Vi du ban c6 thé chon nhitng khu vuc han ché 1a cac khu vuc ving dém cua
mot ho nude, vang dat doc hogc cdc viing bao ton tu nhién. Ban cd the thém I6p dir ligu bang
cach click ‘add exclusion layer’. Dir liéu vé khu vuc han ché phai ¢ong hinh dang, dién tich Vi
dir liéu hién trang hodc dir liéu vé ranh gigi khu vuc nghién ctu. Thong tin thém vé cac yéu cau
dir liéu dwoc mo ta trong huéng dan st dung mé hinh.

8. Phan tich héi quy logistic (bai tap thwe hanh)

Trong bai tap nay ban s& phan tich tim quan trong cta cac yéu tb thich nghi cho mét loai hinh sir
dung dat bang cach thuc hién mot phép phan tich hdi quy logistic. Phép phan tich héi quy
logistic udc lwong mdi quan hé gitra mot hozc nhiéu bién thich nghi (chang han nhu loai dat, do
cao, va kha nang tiép can) va mot bién phy thuoc (mot loai sir dung dat nao do).

e M0 chuong trinh CLUMondo va mé dit liéu ng dung Laos. Khéng thay cac théng sb
caa mod hinh.

e Pau tién ban tinh todn cac gia tri twong quan bang cach click vao nut ‘Update correlation
matrix’ trong muc Regression analysis/Sampling. M6 hinh s& hién thi qua trinh tinh toan
(Hinh 15).

e Sau khi két thic qué trinh tinh toan, ban s& thay duoc cac gia tri da tong tuyén trong cac
bang tra. C4c gia tri nay cho biét mot 16p yéu té thich nghi bat ky s& c6 méi quan hé chat
ché véi cac 16p yéu té thich nghi khac. Néu phép phén tich 1a dung dan thi gitta cac 16p
yéu td thich nghi nén cé sy khac biét 16n hay noi cach khac la khong c6 méi twong quan
vai nhau.
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Tiép theo chon cac 16p yéu td thich nghi co lién quan. Cac 1op yéu té dugc chon khi gia
tri twong quan dudi 0,8. Néu mot hodc nhiéu 16p dix liéu c6 gia tri twong quan 16n (trén
0,8) ban chi ¢ thé chon 1 trong cac 16p dit liéu d6. Sau khi hoan tat viéc chon lya cac 1op
yéu t6 thich nghi khdng c6 méi quan hé click chon ‘Take sample’.

B CLUMondo - exercise5 - [Main window] = | B |
B File Simulation Maps Options Window Help NEE
) Open |[bd Save |mtegratedscenario: [notavalae v | Run

ader Suitabiity layers to sample

| |w_3ab. |sccess |access_.|access_. |contractp |popden.. | slope elevation | precipita . | tempera | awc_1  |awc 4 |awc 5 |dwmind |t cday |s.clay |t_gmvel [toc_d w_2n
100
on 100
013 077 1.00
015 070 090 100
0.03 006 003 0.09 100
020 018 419 419 4R 180
013 059 062 066 o0 02 100
02 054 056 060 012 018 om 1.00

ptat.. 009 001 €07 A2 17 A1 02 0% 100
2 054 A5 A€ A4 017 4m 4% 0.15 100
012 930 438 04 407 0% 048 047 016 047 100
0.02 015 415 415 407 005 43 403 010 04 Qfz 10
010 036 0.4 046 o 217 087 055 014 055 08 0% 100
00 027 A3 A 4@ 05 02 0n 008 042 077 (K] 083 100
004 003 406 408 00 o 203 0 018 QM2 031 03 01 00 100
003 00 AM 8 01 o 0.00 008 010 007 028 028 A5 04 086 100
003 012 0.4 0.5 002 007 0n 013 002 015 025 033 035 D40 037 e 100
o2 012 15 1 4B 002 017 D1 0z 013 029 005 03 02 082 047 019 100
o84 00 A1 12 Am on 215 018 006 017 013 Q02 An 002 005 0.04 om0 100
ETrrrerr— T T
Results and postprocessing
CAP NUM S5CRL

Hinh 15: Tinh toan ma tran twong quan

Dén day ban c6 thé tinh toan cac hé s trong phan ‘Parameter selection’ (Hinh 16). Chon
loai hinh sir dung dat va tinh toan hé so bang cach chon cac 16p yeéu to thich nghi va click
‘Calculate coefficients’.

Dé co du diéu kién thi mot 16p yéu to thich nghi phai c6 mdi twong quan chat vai loai hinh sir
dung dat duoc chon. Co nghia 1a muc ¥ nghia phai thip hon 0,05 va tbt nhat I1a thip hon 0,01.
Cac gia tri théng s6 va y nghia thong sé phu thudc vao sé luong cac 16p yéu td thich nghi va doi
hoi mot s6 1an lap nhat dinh dé thiét 1ap cho cac 16p yéu t6 thich nghi.

B6 chon cé4c 16p yéu té thich nghi voi mie ¥ nghia 16n hon 0,05 va tinh toan lai cho tit ca
c4c gia tri bang cach click ‘Calculate coefficients’. Lap lai budc vira roi cho dén khi tat ca
c4c 16p yéu té thich nghi dat mic y nghia yéu cau va sé lugng nho 16p yéu té thich nghi
nho hon 7.

Trong mot vai truong hop mé hinh s€ thong bao ‘Could not find a stable solution. Check
parameters’. Trong trudng hop nay boé chon mot hoic mot vai 16p yéu té thich nghi va
tinh toan lai.

Sau khi co duoc 7 16p yéu té thich nghi dat yéu cau nhat ban tinh toan lai gia tri hé sé va
click chon ‘Use this coefficients’. Budc nay gilp ban cap nhat ‘Regression parameters’
caa ma tran trong muc ‘Model parameters’.

Tién hanh cac thao tac twong tu déi voi cac thdng sé dugc chon cho mdi loai hinh st
dung dat va sir dung cac gia tri thong sé do.
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Luu y: O phan dudi cua cira s6 ‘Parameter selection’, c6 thong tin vé gid tri ‘Area under the
curve’ (AUC). Gia tri nay dai dién cho d6 chinh xac cia phép hdi quy va nam trong khoang
tir 0 dén 1. Véi gia tri 1on 0,9 duoc xem 1a do chinh x4c rat cao, gia tri nam trong khoang tir
0,8 dén 0,9 do chinh xac cao, gia tri nam trong khoang tir 0,7 dén 0,8 do chinh xac trung
binh. Gi& tri nho hon 0,7 d@6 chinh xac kém va nhoé hon 0,6 xem nhu phép tinh khong dam
bao d6 chinh xac hay khong c6 d6 tin cay. Nhu vay ban c6 thé danh gia su chon lra cac 16p
yéu tb thich nghi va hé s6 hoi quy trong md hinh CLUMondo theo thoi gian thuc.

BB CLUMondo - Exercise 5 - [Main window] =E)
File Simulation Window Help - =] =
['.l_j Open ”H Save H[?) Run ]
[ Application characteristics ] s e |Urban j =]
[ Regression analysis ] | Suitahility layer Parameter Significance
Congtant -B.9736289720662373 8.7082084122275285%-005

[ w_3sb 0 N/A

[~ access 0 NS A

[T access_dom 0 MNAA

[T access_int 0 MNAA

[ contractp 0 M/ A

[¢ popdensity 0.0044367322537961832 4 96265628559117485e-008

[+ slope 0.37678478795218556 0.012870072125452658

[+ elevation 0.0022113091120865946 0.060246707472892513

[ precipitation 0 MNAA

[ temperature 0 NAA

™ awc_1 ] N/A

™ awc 4 0 N/A

~ awc_b 0 NS A

[T draind 0 NAA

[T t_clay 0 /A

™ s_clay 0 N/A

™ t_aravel 0 N/A

~ toc_4 0 MNAA

[T w_2 unZk 0 N/S
[ IModel parameters ] | Calculate coeffidents Use these parameters
[ Results and postprocessing ] ALIC: 0.876293

Hinh 16: Tinh toan cac hé sé hoi quy

9. Tao mot rng dung mai (Bai tap thuc hanh)

Trong cé4c bai tap trudc ban di tim hiéu vé md hinh CLUMondo va hoc cach xir ly cac tap tin dir
licu dau vao ciing nhu cac kich ban. Trong bai tap nay chdng ta s& cing nhau thuc hién tng
budc mot trong viéc tao ra ung dung mai trong trudng hop dir liéu caa Loas. Chung ta sé& thiét
lap mé phong cho sy bién dong sir dung dét trong giai doan 2010-2020 vai dit liéu twong ty nhur
dir liéu da dung dé thiét 1ap tng dung trude d6 cho Laos.
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Buwoc 1: Khéi tao project trong CLUMondo

e Mo chuong trinh CLUMondo nhung khong mé (rng dung Laos. Tao mot project mai qua
duong dan File/New project. Ban nhap tén cua project vi du ‘New Laos application’ va
chon duong dan Iuu tap tin dau ra (Hinh17)va click chon ‘Next’

==X=)
Create new CLUMondo simulation
Erter simulation name ’/‘/’
Welcome to the "New CLUMondo simulation” wizard
Simulation name: |EJ(BrCi385
Output directory: ||-|:"-_Documerﬂs"-.CLUMondo (]
| Next = | Cancel

Hinh17. Tao mgt mo phong méi

e Chon tap tin 1a dir liéu hién trang thoi ky ban dau va dit liéu ranh giéi khu vuc nghién
ctru. C4c dir liéu ndy nam trong thu muc Data theo dudng dan Laos/Data. Sir dung tap tin
V6i tén ‘cov all.0.asc’cho ditr lidu hién trang thoi ky ban dau va tap tin véi tén
‘regionl.asc.” cho dir liéu ranh gigi (Hinh 18).

e Chuong trinh s& ty dong nhan biét sé lugng loai hinh sir dung dat nhung chuwong trinh
khong ty nhan dang duoc tén hoic chd thich caa cac loai hinh vi vay ban can tao cac
thong tin nay. Chinh stra tén caa cac loai hinh sir dung dat va chinh stra mau sic cua cac
loai hinh theo vi du ¢ Hinh 19.

Luu y: Sau khi ban hoan thanh viéc tao tng dung méi ban s& khéng chinh stra tén caa cac loai
hinh sir dung dat dugc nira. Vi vay, tot nhat ban nén nhap tén caa cac loai hinh ¢ budc nay.

35



Create new CLUMondo simulation
Enter land systems .J.’/‘
Intial land system map:  [H4:\Documents\CLUMondo'data'cov_al.0.asc [
Region map: ||-|:"-.Documents"-.C LUMondo*data‘region 1 fil.asc [
Land systems:
Name | Color on map | Valus | -
Rock []e0coco 0
Water [l cooo 1
Urban [ z0s080 2 —
Mining concessions D clclch 3
Tree plantation concess... |:| DOFFF 4
Arable plantation conce... . FFOOfF 5 ﬂ
< Back Next = Cancel |

Hinh 18: Xac dinh tap tin dit liéu hién trang va ranh gidi khu vuc nghién cuiru

B o-rock
1-Water
. 2 -Urban
3 - Mining concessions
4 - Tree plantation concessions
5 - Arable plantation concessions
& - Closed forest
7 - Shifting cultivation {SC)
8 - Permanent cultivation
9 - Forest - 5C mosaic
. 10 - Forest - permanent mosaic

Hinh 19: Tén va mau sic cua cac loai hinh sir dung dat

e Click chon next sau khi da nhap tén va chon mau cho cac loai hinh

e Xac dinh niam bat ddu moé phong. Nam bat dau mo phong phai twong tng véi v6i nim
cua dir liéu hién trang & thoi ky ban dau. Trong trudng hop dir liéu cua Lao thi 13 nim
2010.

e Xac dinh cac yéu cau sir dung dat (the land use services) (nghia 14 nhu cau hang héa hoic
yéu cau vé dién tich cac loai hinh sir dung dat ma tir 46 ban xac dinh nhu cau st dung dat
lam dix liéu dau vao cho mé hinh). Chiing ta s& dung 2 loai nhu cau str dung dat ¢é minh
hoa cho méi quan hé linh hoat giita str dung dat va yéu cau cua ching: Dién tich dat xay
dung (Built-up area) [km2], va ciy luong thuc (Staple crops) [tin]. Bé doc két qua d&
dang hon ban nén nhap don vi md ta cho cac loai hinh (Hinh 20). Luu ¥ ring c6 su khac
biét vé don vi ctia cac loai ndy so véi don vi ciia cac loai hinh sir dung dat khac trong vi
du rng dung.
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Create new CLUMondo simulation
Enter simulation start year and land uses

Simulation start year: (2010

Land use services:

Name | Add.. |

Buitt-up km2]
Delet
Staple crops [Tans] see

< Back | Finish | Cancel |

|

Hinh 20: Xéac dinh nim bat dau md phong va nhap cac nhu ciu vé st dung dat trong tuong lai

e Click ‘Finish’ ¢é hoan thanh viéc thiét lap ang dung.

e Sau khi hoan thanh viéc tao project nhung ban chwa thé chay mé phong dugc do chua co
c4c thong sé cho kich ban, mé hinh ciing nhu chua c6 nhiéu dit liéu ¢é phuc vu cho viéc
md phong su thay d6i. Trong budc tiép theo chling ta s& tién hanh chinh sira cac dac diém
cua tng dung

e Ban c6 thé luu tién trinh thiét 1ap bat cr IGc nao bang céach click nit ‘Save’ hoic chon
File/Save project. Ban nén luu project sau mdi lan thay doi théng tin trong tng dung.

Budc 2: Chinh sira cac dic diém thong tin cha &ng dung

Trong budc nay ching ta s& tién hanh nhap cac dir liéu can thiét cho ung dung vira tao. Dé bat
dau ching ta can thém céac 16p yéu toé thich nghi.

e Trong giao dién ung dung chon muc characteristics/suitability layersva click ‘Add
suitability layer’sau d6 chon tap tinsclgrO.fil. vanhap tén‘w 3 ab2k’, chon sau do click
chon‘Create a new legend’. Day la dir liéu da duoc phan 16p va ban c6 thé xuat cha thich
mot cach tu dong bang cach chon‘Categoric’ sau d6 chon ‘Derive from map’ (Hinh 22).
Ban c6 thé thay d6i mau sic cac déi twong néu thay chua phu hop. Click ‘Ok’ va luu cha
thich bang cach nhap tén cua chi thich trong phan ‘Create new legend’.

e M0 ta chi tiét cia mdi 16p d6i twong duoc thé hién trong phan “Section 2. Case study’
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Suitability layers:

©

| Layer name | File | |
[T w3 &b H:/Documents/CLLUMondo/data/sc 1gr fil asc Show
[T access H:/Documents/CLUMondo/data/sc 1gr1 filasc Show
[T access_dom H:/Documents/CLUMondo /data/sc 1gr2 fil asc
[T access_int H:/Documents/CLLUMondo /data/sc 1gr3 fil asc
[T contractp H:/Documents/CLUMando/data/sc 1gr4 fil. asc Show
[T popdensity H:/DocumentsCLUMondo/data/sc 1grb fil asc
[~ slope H:/Documents/CLUMondo /data/sc 1gré fil asc
[T elevation H:/Documents/CLLUMondo/data/sc 1gr7 fil asc Show
[~ precipitation H:/Documents/CLUMando/data/sc 1gr8 fil. asc
[T temperature H:/DocumentsCLUMondo/data/sc 1gr3 fil asc
[ awc 1 H:/Documents/CLUMondo /data/sc1gr10fil asc Show
[T awc_4 H:/Documernts/CLUMondo /data/sc1gr11 fil asc
[T awc 5 H:/Documents/CLUMondo/data/sc1gr12 fil asc
[T draind H:/DocumentsCLUMondo/data/sc1gr13 fil.asc Show
™ t_clay H:/Documents/CLUMondo/data/sc 1gr14 fil.asc
[T = clay H:/Documerts/CLUMondo /data/sc1gr15fil asc
[ t_gravel H:/Documents/CLUMondo/data/sc1gr16fil asc
™ toc_4 H:/Documents/CLUMondo/data/sc 1gr17 fil asc
M w_ 2 un2k H:/Documents/CLUMondo /data/sc1gr18 fil asc Show

Hinh 21: Vi du vé cac 16p yéu té thich nghi
(49 Legend editor =
File: f Impatt...

Legend type:

Egonic: [
Mumber of classes: 2 3 Derive from map

Categaric

Colour Label

Generate colaurs... Generate labels. . | Generate class bounds...

Value

—————————————————————————

Hinh 22: Hop thoai Legend editor cho dir liéu da dugc phéan 16p.

e Thém Iop dir ligu ‘sclgrl.fil’va nhap tén‘access’. Pay la dir liéu ban d6 sb nén can tao
chd thich riéng biét cho mdi 16p dix liéu & budc ndy. Mot 1an nira vao muc ‘Create a new
legend’ chon ‘numeric’ va chon phan thanh 10 I6p trong ‘Number of classes’. Sau do,
click ‘Generate class bounds’ va chon ‘Choose automatically’, tiép theo chon ‘Find best
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scale’ button (Hinh 23). Click chon ‘Ok’ dé déng ctra s6 va chon ‘Generate labels’. Cudi
cung, click ‘Generate colors’ va chon mot ddy mau thich hgp. Sau khi hoan thanh céac
thao tac trén ban dong cira so giao dién va dit tén trong phan ‘Create new legend’. Lam
tuong tu cho mdi 16p dit liéu ban do sé khéc.

Luwu y: Ban c6 thé sir dung lai cac chu thich ¢6 sin cho cac ang dung vé sau, va khdng can phai
chinh stra lai cha thich. Sau khi dat tén cho mét 16p yéu t6 thich nghi va dit liéu ban d6 da duoc
nhap vao ban chon ‘Create new legend’. Luc nay ban c6 thé st dung lai cic chd thich da tao
bang cach click ‘Edit legend/Import’. Nhp tén twong (rng cho cc ch thich.

e Sau khi hoan thanh budc nhap cac 16p yéu td thich nghi, hop thoai ‘Suitability layers’sé

gidng nhu Hinh 21. Ban c6 thé hién thi bat ky mét 16p yéu t6 thich nghi nao bang cach
click vao nat ‘Show’.

F© B’
Generate class bounds @
Order: |Ascending -

Display interval
[v Choose automatically

Minimum value: | 0

Maximum value: | 135

Scale

Over-Geometric j Find best scale |
Estimated effectiveness: 99.085 %

oK ‘ Cancel |

b

Hinh 23: Hop thoai Generate class bounds cia mét 16p dit liéu ban dé sé.

Trong phan tiép theo ban can xac dinh ‘Land-use services’. Ma tran cac yéu cau sir dung dat xac
dinh ning lyc san xuat caa mot 6 don vi dién tich cia mot loai hinh str dung dat cho mot yéu cau
sir dung dat cu thé, vi du dat d6 thi trén mdi km hoic nang suit cho cay trdng. Nhirng udc lugng
nay can ban dya trén dir liéu va phu thudc vao don vi ma ban st dung.

Vi du, nhu cau dién tich cho dat xay dung duoc md ta & don vi km vudng (km?). Kich thuée cua
6 don vi dién tich cho dix liéu ban @6 hién trang 1a 2 km, nhu vay mot 6 don vi cd dién tich 1a 4
km?2. Tuy nhién, ngoai dat d6 thi ra ban ciing c6 thé 1ap luan rang c6 mot it dat dién tich xay dung
trong mdi 6 don vi ddi vai loai hinh dt ndng nghiép, ciing nhu & cac khu vic néng thon.

Tuong tu, dat trong cay lwong thuc ¢d thé dugc chuyén doi tir nhiéu loai hinh st dung dat khac
vai dién tich khac nhau. Mot hecta lda c6 thé cho san luong 4000kg/nam & Lao. Nhung khong
phai tat ca dat ndng nghiép déu dung dé trong la vi vay ching ta c6 thé wéc luong san lugng lta
cho mot 6 don vi theo cong thirc 75% * 4 [Tan/ha] * 400 [ha/o don vi] = 1200 tan.

o Nhap cé4c gia tri cho ma tran yéu cau sir dung dat theo vi du & Hinh 24.
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Main window EI E3
| Application characteristics Land use | buittu... | Staple... |
Rock 0.00 0.00
& Wster 000 0.00
B Urban 40 000
Mining concessions 0.00 0.00
Tree plantations 0.00 0.00
; Arable concessions 0,00 0.00
:.l &) Closed forests 0.00 0.00
Shifting cultivation  0.00 &00.00
Pemanent agricu... 0.02 1200.00
. Forest-5C mosaic 0,00 200.00
") Forest-PAmosaic  0.00 400.00
2 O
&
2 &
| Regression analysis |
| Maodel parameters |
| Results and postprocessing |

Hinh 24: Ma tran yéu cau st dung dat.

Luwu y: Khi ban sir dung dit liéu tir nghién ctiu cua ban, ban cin xac dinh cac gié tri nay dua trén
c4c phan tich vé hé thdng sir dung dat tai khu vuc nghién ctiu. Cac gia tri yéu cau dya trén gia tri
trung binh cua mot loai hinh sir dung dét cu thé chuyén cho mot yéu cau sir dung dt trong khu
vuc nghién ciu. Dir liéu dugc sa dung cho mot phép phan tich gom ban d6 16p phu, théng tin
diéu tra vé ndng nghiép, va y kién chuyén gia.

e Thao tac cudi cing trong bude nay la xac dinh 16p dit liéu cac khu vuc han ché s chuyén
dbi loai hinh hién trang. Trong vi du chlng ta s& dugc cung cap dir liéu ban ¢6 mang ludi
vuon qudc gia cua Lao.

e Click chon ‘Add exclusion layer’ va thém 16p dir liéu region_park.fil, lap chd thich cho
dit liéu theo md ta trong phan Spatial policies.

Buwéc 3: Tién hanh phép phan tich hai quy
Budc tiép theo trong viéc tao wng dung la tién hanh mot phép phan tich hoi quy. DBé tao phan tich

hoi quy, chling ta tham khao bai tap thuc hanh Y phan trugc vé phan tich hoi quy. Luu y rang cac
két qua caa phép phan tich héi quy duoc yéu cau tach riéng cho tirng loai hinh sir dung dat.

Buéc 4: Xac dinh céc thong sé cho kich ban, mé hinh

Sau khi ban hoan thanh viéc thuc hién phan tich hdi quy ching ta tién hanh dién toan bo céc
thong s6 cho mé hinh trong phan ‘Model parameters’. Trong mot vai trudng hop ban cé thé g
nguyén gia tri mac dinh khi tao tng dung mai nhung & mot sé trudng hop khac ban can nhap vao
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cac gia tri méi truéc khi chay md hinh. M6 ta chi tiét vé ting phan trong ‘Model
parameters’duoc trinh bay trong muc “M6 hinh hoa kich ban thay déi st dung dat.

Dau tién ban can xac dinh yéu cau vé sy chuyén doi. Y&u cau vé sy chuyén doi l1a mot thdng sb
k¥ thuat biéu dién cho cach ma mé hinh dua vao sy thay ddi sir dung dat dé dap ung toan bo nhu
cau sir dung dat trong twong lai. V& co ban mot 6 don vi nhan mot gia tri sé nguyén tir thap dén
cao trong d6 gid tri cao thé hién kha niang dap ung Ion. Dicu d6 c6 nghia Ia tat ca cac loai hinh sir
dung dét c6 thé khong dap ung tot nhu cau khi gia tri nhan 0 va nguoc lai dap tng tét nhu cau
khi nhan tr gia tri 1 tro di.

e CAac gia tri yéu cau sir dung dat trong vi du duoc trinh bay & Hinh 25.

[ Main window [ ®][ =
Application characteristics Land uses order: = 1]
Regression analysis Land use buitt-u... | Staple... ‘
Model parameters Rock ] 0

Water
Urban
Mining concessions

Tree plantations

Closed forests
Shifting cultivation
Permanent agricu...

0

2

0

0
Amble concessions 0
0

0

1
Forest-SC mosaic 0
0

R A -

Forest-PA mosaic

l Results and postprocessing ]

Hinh 25: Gia tri yéu cau sir dung dat

e Tiép theo, cin xac dinh céc yéu t6 han ché sy chuyén doi. Nhu da dé cap trong bai tap 2,
khoang gia tri cua sy han che chuyén doi chay tir 0 dén 1. Ban c6 thé tham khao cac gia
tri han ché su chuyén do6i cho (rng dung trong Hinh 26.

Main window (e =] =
Application characteristics Conversion resistance: &
Regression analysis Land use Resistance |

Model parameters Rock 1.00

Water 1.00

Urban 1.00

Mining concessions 1.00

Tree plantations 0.50

Arable concessions 0.80

Closed forests 0.30

Shifting cultivation 0.30

Permanent agricutture 0.60

Forest-5C mosaic 0.20

Forest-PA mosaic 0.20

=

l Results and postprocessing ]

Hinh 26: Gi4 tri han ché su chuyén ddi
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e Budc tiép theo trong viéc thiét 1ap cac thdng sé cho mé hinh 1 xac dinh ma tran chuyén
ddi. Trong ma tran chuyén doi ban can xac dinh loai hinh nao dwoc phép chuyén d6i hién
trang va ban chit cua su chuyén déi ciing nhu cac diéu kién vé thoi gian, khong gian. Ban
c6 thé tham khao phan Ma tran chuyén d6i trong bai tap 2 dé cé duoc thdng tin chi tiét
hon ciing nhu 14 biét cach nhap cac gié tri cho ma tran.

e Ban cd thé tham khao céc gia tri cia ma tran chuyén ddi véi khu vuc nghién cau 1a Lao ¢
Hinh 27.

B File Simulation Window Help

[ open [l Seve |[> Run |

Application characteristics Conversion matrix: @

Regression analysis Rock Water | Urban Mining... | Tree pl... | Arable ... | Closed... | Shiftin... | Perma... | Forest-... ‘ Forest-... |
0 ] o o o o o

Model parameters Rock
Water
Urban

Mining concessions

Tree plantations
Amable concessions
Closed forests
Shifting cultivation
Pemanent agriculture

Forest-5C mosaic

oo oD oD D OO D =
N - - - )
R - - R )

0
1
0
0
0
1
1
1
1
1

e =R
R = I
e ]
SR - =
R R =
SR e = = =
= R N -

Forest-PA mosaic

Results and postprocessing

Hinh 27: Vi du ma tran chuyén dbi

Luwu y: Ban c6 thé sao chép ma tran chuyén d6i tir Excel hoic cac phan mém tinh toan dang
bang.

Budc cudi cling trong viéc thiét 1ap cac thdng sé mé hinh 1a xac dinh cac thong sé cho kich ban
mo phong. Dé thuc hién bude nay dau tién ta can tinh toan cac yéu causir dung dat tir dir liéu ban
db hién trang giai doan dau. Piéu nay phu thudc vao cac gia tri ma ban xac dinh cho phan ‘Land-
use Services’ va sb luong cac 6 don vi trong mdi ddi twong sir dung dat caa dir liéu hién trang st
dung dat giai doan dau.

Vi dy, trong tai liéu nay ching toi gia st dién tich dat xay dung trén mot 6 don vi dat d6 thi 1a 4
km?2va 0,02 km?1a dién tich dat xay dung trén mot 6 don vi cua dat ndng nghiép. Trong dit lidu
hién trang giai doan du ching ta c6 112 6 don vi cho dat d6 thi va 14.290 6 don vi cho dat néng
nghiép. Nhu vay tong dién tich dat xay dung 1a (4*112) + (0,02*14.290) = 448 + 285,8 = 733,8
km2.

Tuong tu ban c6 thé tinh cho loai hinh Staple food & ndm 2010 véi két qua 27 565 600 tan néu
ban sir dung dién tich trén. Luu y rang so6 luong 6 don vi trong dix liéu hién trang thoi ky dau co
thé dé dang biét duoc trong Map Comparison Kit.

Cac nhu cau str dung dit trong tuwong lai phu thugc vao viéc xac dinh caa ban vi du c6 su ting vé
phan tram nhu cau sur dung dat hang nam.
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e Xac dinh s6 naim mé phong va nhap cac nhu cau vé sir dung dat cho cac loai hinh yéu cau
sir dung dat cu thé & mdi nam. Dé xac dinh kich ban thay d6i sir dung dit trong tuong lai
ban click chudt chon 15 nam trong ‘Simulation duration’

e Nhap cac gia tri cho nhu cau sir dung dat cho nim 2010 duoc theo Bang 1, day 1a kich
ban c6 su gia ting 2% vé nhu cau sir dung dat hang nam.

Bang 1. Nhu cau sir dung dat

Dién tich dat xay dwng [ha]  San hreng ciy lwong thuc [tin]

2010 734 27565600
2011 748 28116912
2012 763 28679250
2013 779 29252835
2014 794 29837892
2015 810 30434650
2016 826 31043343
2017 843 31664210
2018 860 32297494
2019 877 32943444
2020 894 33602313
2021 912 34274359
2022 931 34959846
2023 949 35659043
2024 968 36372224
2025 988 37099668

Bwéc 5: Chay md hinh va hién thi két qua

Sau khi da chuan bi tat ca cac dir liéu dau vao va sy phan tich thong ké da duoc tién hanh dé xac
dinh cac théng so dau vao cho mé hinh va kich ban trong md hinh ban c6 thé chay mé hinh bang
cach click vao nut‘Run’.

e Sau khi két thic viéc chay md hinh, hién thi va so sanh cac két qua trong Map
Comparison Kit.

e Trong MCK, thém dir liéu md phong sau cung thong qua tap tin .log hién tai, da duoc néu
& phan 4.5. “Hién thi va so sanh cac két qua mé phong”. So sanh cac két qua md phong
VGi giai doan ban dau cling nhu 1a cac két qua mé phong khac.

Xin chic mung! Ban da thanh cong trong viéc th[ét lap va chay mot ung dung cho mo hinh
CLUMondo. Hay kham pha md hinh bang cach dieu chinh cac thong so6 md hinh va kich ban,
xay dung kich ban mai, hoac tim hiéusy anh huéng cac gia tri thong so6 cia mo hinh.
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