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A Study on Land Use Changes of Reservoir Buffer Zone
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Lecturer,Civil and Water Resource Engineering ,National Chia-Yi University,Chia-Yi;Taiwan
Zi-Qing Chen”

Graduate Student,Department of Land Mangement, Feng Chia University, Taichung, Taiwan

ABSTRACT

The main purpose of designating reservoir buffer zone is to prevent improper land uses for
reducing sediment deposition and water quality deterioration. With integration of remote sensing and
GIS techniques, the land use pattern changes of reservoir buffer zones can be monitored accurately
and instantaneously.
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In this study the GIS techniques and SPOT satellite images are used for determining the areas of

reservoir watershed and buffer zones as well as monitoring land use changes on slope-land

immediately above the Jen-Yi reservoir near Chia-Yi city in southern Taiwan . Satellites images for

years 1990,1994 and 1999 were analyzed and compared to evaluate the land use pattern changes of

reservoir buffer zones. The results show that during the period 1990 -1999 the land areas without

vegetation cover increased from 0.29% to 1.22%of the total buffer zone area and the forested areas

decreased from 87.24% to 86.08%. Therefore, the government has to pay special attention and adopt

proper precaution measures to ensure desirable vegetation cover of the reservoir buffer zone for

minimizing reservoir sedimentation and protecting water quality.
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Figure 1. Location map of Zen-Yi reservoir

near Chia-Yi in southern Taiwan.
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Figure 2. The topography of map the Zen-Yi
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Figure 3. 3-D map of Zen-Yi reservoir based

on satellite images and DTM.
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Figure 4. The geology map of the Zen-Yi

reservoir watershed.
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Figure 5. The soil map of the Zen-Yi reservoir
watershed.
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Zen-Yi reservoir watershed.
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Figure 7. The classification of major land
use type for Zen-Yi reservoir watershed.
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Figure 11. The satellite images of Zen-Yi
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Figure 12. The satellite images of Zen-Yi
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Figure 13. The satellite images of Zen-Yi
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i=a particular band
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for the sample for class ¢
SDy,i= spectral distance from pixel X,y to
the mean of class ¢ »

B. Mahalanobis Distance

D=(X-M.)" (Cov. ™) (X-M)F
D = Mahalanobis distance

¢ = a particular class
X = the measurement vector of the
candidate pixel °
M. = he mean vector of the signature of
class ¢ >
Cov, = the covariance matrix of  the
pixels in the sigature of class ¢ >
Cov, ! = inverse of Cov,
= transposition function

C. Maximum Likelihood

D=In(a,)-[05In( | Cov.|)]~-
(X-M.) (Cov.™ ) (X-M,) 1 :

D = weighted distance (likelihood)

¢ = a particular class

X = the measurement vector of the

candidate pixel »
Mc = the mean vector of the sample of class
c

ac = percent probability that any candidate

pixel is a member of class c
Covc = the covariance matrix of the pixel in

the sample of class ¢ | Cove | =
determinant of Covc (matrix algebra)

Covc — 1 = inverse of Covc (matrix algebra)

In = natural logarithm function

T = transposition function (matrix algebra)
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Figure 15. The 300m buffer zone with
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Figure 16. The 50m buffer zone with

unsupervised classification.

(4RSS 71 1

BT B R L [ U 0 A
o oA T T R B R
AAPEBF > SRSB4 B F R [
FY A TR R 1 H - I T &R
R TRER] > F ARSI - )T R 4
AR D Bl R 5 P AR R
EURPIELST TR SRLIV B (85 7 o8 fil o 2 %
b PR (e | PSSR o o B R e
PR HRE T (6) [ Ii& IRy e
BOTHTRP VTR E A

(D)EE (overlapping)
(2)RY{FAEV8E (image differencing)



oot RS 38(3) £ 399-418 (2006)
Journal of Soil and Water Conservation, 38(3) : 399-418 (2006)

(3)RY % (image ratioing)

(4) 75 81 & @k ( classification
comparing)

(5)= {5y {7553 #1% (principal component
analysis)

(6) i & = = B AL 2 R I

(Normalized Difference Vegetation

Index ;s NDVI) lﬁl 18. 1994 £ B (a2 HE7 14 5 2
%+ ﬁﬁzl;it;,; FRS T E (hS 53 4 s Pk Figure 18. The 1994 satellite image with
o SRR PR 7 S RLELRERD A 56~ NP E unsupervised classification.
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Figure 19. The 1999 satellite image with

unsupervised classification.
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AR ~ T 8 I (R4 77 [t A7 P

F< 3. 1990 & {1 5) KikG
Table 3. The classification precision for 1990 satellite image.

i bk IS e B I X fiat W | WEEY
I 10 0 0 0 10 0.00% 100.00%
TEE 8 1 3 12 33.33% | 66.67%
ZBfiEs 1 5 1 7 2857T% | 71.43%
TP 2 1 13 16 18.75% | 81.25%
fiat 10 11 7 17 45
EAEe 0.00% 2127% | 28.57% | 23.53%
Lﬁﬁ%’@ 100.00% | 72.73% | 71.43% | 76.47%
= o) RITERE : 79.83%
F 4.1994 F {6055 KkE S *
Table 4. The classification precision for 1994 satellite image.
i T ZEMEEY (PR fiat T TERE
I 10 0 0 10 0.00% | 100.00%
S 9 1 12 25.00% | 75.00%
ZEMEY 1 3 1 5 40.00% | 60.00%
] 2 1 13 16 18.75% | 81.25%
ﬁ?[‘ 10 12 5 16 43
= 0.00% 25.00% | 40.00% | 18.75%
ﬁg’]@@ 100.00% | 75.00% | 60.00% | 81.25%
EX 2 ifﬁi%ffé@ : 80.18%
< 5. 1999 F g {3 KikEE
Table 5. The classification precision for 1999 satellite image.
N A e Al ] fiat W | WEET
i 10 0 0 0 10 0.00% | 100.00%
THEE 7 0 3 10 30.00% | 70.00%
7Bty 2 2 0 4 50.00% | 50.00%
PR 1 1 13 15 13.33% | 86.67%
fim 10 10 3 16 39
it 0.00% 30.00% | 33.33% | 18.75%
_’?’ﬁ%@ 100.00% | 70.00% | 66.67% | 81.25%

= Uh o) B < 87.04%
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Table 6. The area change for various land for the 50-m reservoir buffer zone. ( 1990~1999 )
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MR
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Figure 20. The trend of non-forested area
changes for the Zen-Yi reservoir buffer zone.
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