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Table 1 Ecosystem services value unit area with different land
use types in the Yellow River Delta
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Table 2  Area changes with different land use types and their variation ratio in the Yellow River Delta

AR AR R R

TR 38 0

1992 4E 1996 4 2001 4 2005 4E 1992—1996 4F: 1996 —2001 4F 2001—2005 4F:
i F
R g 8] g 8] g 8] THIFA Ea1] WAL DUk AL DUk T DAt

/hm? 1% /hm? 1% /hm? 1% /hm? 1% /hm? /% /hm? % ARf/mm® /%
BEEHL 119090  46.98 1094444 4440 1142009 44.08 94960  37.23 96456  28.19 47565 17.61  -19240.9 32.89
NI 59234 234 68688  2.79 72664  2.80 5469.1  2.14 945.5 2.76 397.6 1.47 -17974  3.07
M 492716 1944 383044 1554 387437 1495 505441 19.81 -10967.2  32.05 439.4 1.63 118003 20.17
i 68182  2.69 92741  3.76 20682  0.80 86213  3.38 24559 7.8 272059  26.68 6553.1 1120
KIE 125994 497 136904 555 211348 816 165643  6.49 1091.0  3.19 74444 2757  -45705 781
Eifm 117737  4.64 16469.1  6.68 18140  7.00 270478 10.60 46954 1372 16709  6.19 8907.8  15.23
Mgt 480049 1894 524244 2127 575151 2220 518794 2034 44195 1291 5090.7 1885  -56357  9.63
M4 2534811 100 2464755 100 259069.1 100  255085.8 100 -7005.6 100 12593.6 100 39834 100
3.2 EBRGEMESMETIL W, SECESRGMS NI, LN GTREKE,

% 3 W40, 1992—2005 Efu), A& RGMSSME
T B I S D AR . 1992 4F, XN AERS
RGNS ML 48.75X 10° 76; F] 1996 4F, EAF
GRS A I N ) 49.75 X 10° J6; B 2001 4, T34
AP AL, BRI ANGIE 2, KUK BT E
BN, ERREMS M IR R I, &3]
58.18X10° yi; #2005 4F, EXRGMSMERIT —
SERLER IR, TN 49.22X10° 76, MEAHL, FESH
FZKIE A 3 RGNS (E A b oTik s K6 3 Fh b
FIFHZEA, (52T SRS MER 80%LL .
1992—1996 4E[1], HARFEF WA BORD>, H2EH
TR RS I, A RERS M EH I T K,
I AR R LR 1) 72 A 6 A 25 28 6 R 25 I (L 1) B2 AN K
1996 —2001 4F[0],  FH T~ DX IRIK BI85 4% 1 6 o8 R 7K )
W BERINR, AAME R AR I %2, S8k
BRGIRSMERIREERG . Wi/E 2001 —2005 4 A, H
SR NREFEHAE I, #E S KR wb, B KR

K ISR H (9 /D T8RS 2001 —2005 41 ) A= 5 RSk
S A D (1) e 2 BN 5

g T, ATK IR “IF B—FH—i %
—PIFR” 1R X R 7 AR TE R T K
TR, HAKEAEE, B PEGES . P
PR IR PR AT B 4, B P EE A XN A S R GRS
oine, SIEAESRGMSMEMEC. NIRFFES RS
45 DR AR A X U AT FR S A Je, A a AR K
MAZARSE L3 AR 2 5, IR e, 4 X 3,
AEEE AR s AT B L

4 nTa, XFS RIS, fEitsin 4 AN
Bt BTy B s K I A R ) A B BT, LR A K 5 TR
BTGRP 1T ELI0, 3 NI B A AR S RS RS
W B 60%LL | o 3 AN TN ARb A 5 1 38 R GRS 1)
Re M EAA G — 3, BIRIATE 1992—2001 4[H]
BAEBATN, TUAE 2001 —2005 )Y, T T MR
HiRH 7K S5 P o AR P 2R 2 (R AR AR o MEVR Y M



5 8 1] TN T4

B A P AR A R S0 = i A 2SR 55 O A 0 a0 A 259

PO = AMAES RGN D RE A, X T XSRS
REA B AR, [l IR XA (R 2R 2 e 55 X
(31, PRk, 200 o A 25 TR A AR S R G H 51
TRESIAPHTAE L, 98> A TSR B 0] MEVR R
Hu R T PR o K ST A0S DX 48 A 2 2R e R 55 A I
FEAAEBI SN, 75X IBAES RGP R

AR i T bl I % o, Xl A ) 1
M T AR AT LSS, 4 R KSR i A6 20 LA 6 7K e Ay
B, XEKMBeE, A PR, BT EART
55 2 RS W ORI AR K, A RE SR & L B A
SRRSO VO /2

F 3 EIA=FfiM1992—2005 £ THFI A LBESRERSNERETK
Table 3 Total ecosystem services value and their variation for each land use category in the Yellow River Delta from 1992 to 2005
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Table 4 Values for single ecosystem service in the Yellow River Delta from 1992 to 2005
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Table 5 Transition probabilities matrix of different land use types
from 2001 to 2005
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Table 6 Predicted land use composition and ecosystem services value based on Markov chain process in 2010
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it 8 655.0 3.39 443.6 0.09 R 3 A ASIE 40491.8 8.48
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Profit and loss analysis on ecosystem services value based on land use
change in Yellow River Delta

Wu Dagian?, Liu Jian?, He Tongli*, Wang Shujun’, Wang Renging'**
(1. Colleague of Life Science, Shandong University, Jinan 250100, China;
2. Institute of Environment Research, Shandong University, Jinan 250100, China)

Abstract: With the aim to investigate variations in ecosystem services in response to land use changes, techniques of
remote sensing and geographic information system were integrated into the evaluation model to calculate the ecosystem
services value in the Yellow River Delta from 1992 to 2005. The results indicated that the total ecosystem services value
in 1992, 1996, 2001 and 2005 were 48.75x10%, 49.75x10%, 58.18x10" and 49.22x10° yuan, respectively. Tide land, shrub
and grass land, and water body were the land use types that made the greatest contributions to the total ecosystem
services value of the study region. The accumulative ecosystem services value of three land use types accounted for over
80% of the total value in the Yellow River Delta, indicating that these land use categories played important and
remarkable roles in ecosystem services in the study region. The land use pattern of the Yellow River Delta in 2010 was
predicted using the Markov model. The predicted total ecosystem services value in 2010 would reach 47.77x10® yuan.
The total ecosystem services value might decrease further if the encroachment of coastline was taken into account.

Key words: ecosystem, land use, environment engineering, Markov process, Yellow River Delta



