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Abstract: The impact of land use/land cover change ( LUCC) in Myanmar on its ecosystem services values (ESV) is
extremely relevant to the sustainable development of the “Belt and Road” and the construction of the China-Myanmar
Economic Corridor. Based on the GlobCover in 1995—2015 and Costanza’s ESV coefficient table, this study analyzed the
impact of LUCC on ESV in Myanmar. The results showed that: (1) in 1995—2015, the main LUCC types were forest land
(71%) and cropland (26% ). The areas of forest land and grassland decreased while the areas of other land types
increased, with an obvious conversion observed between forest land and cropland. And the hotspot change of forest land,
cropland and built land is remarkable. The hotspot area of land use change in Myanmar is mainly distributed in the plain
area of the central and southern regions with high population concentration and urbanization degree, as well as the

mountainous hilly area in the north, cropland expansion and urban construction are the main reasons for land use change in
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Myanmar in 1995—2015. (2) The total ESV in Myanmar approximately ranged from 4600x10° to 4700x10° $ with the
largest contribution from the forest land, then the contribution of wetland and cropland is close, the proportion is
approximately 21%. Meanwhile, for the values of first-category ESV, regulating, supporting, provisioning and cultural
services comprised a proportion of 48% , 29% , 13% and 10% , respectively. (3) The total ESV has increased by 66.26x
10°$ (1.43%). Specifically, the values of regulating, provisioning, and supporting services increased, while that of
culture decreased. As for the values of second-category ESV | waste treatment (54.87x10° $ ), food production (13.49x
10° $ ) and habitat/refugia (5.12x10° $ ) increased, conversely, climate regulation (—12.31x10° $ ), genelic resources
(-5.03x10% $ ) and erosion control (—0.62x10° $ ) decreased. (4) The impacts of LUCC on the total ESV and the total
of first-category ESV were relatively slight in Myanmar, but the trade-off of second-category ESV might affect ecological
security and biodiversity. Thus, we should pay attention to the trade-off of the services in the construction of the “Belt and
Road”. With the construction of China-Myanmar Economic Corridor and China-Myanmar Railway, it is expected that LUCC
in the future will have a greater impact on ESV than in the past, so it is important to balance and ensure that the regulating

and supporting services critical to the maintenance of ecological security and biodiversity conservation in Myanmar.

Key Words: the Belt and Road; land use; ecosystem service values; Costanza’s value coefficients; Myanmar
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Table 1 The coefficient table of ESV in Myanmar
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First category Second Cropland Forest \yetland  Grassland Bare Built Water Glacier
category land land land land
HEgs R 55 eyt 2323 200 1111 1192 0 0 106 0
Provisioning services JERS kLS 219 84 358 54 0 0 0 0
VAT RS SRS 0 12 0 9 0 0 0 0
Regulating services ARV 411 2044 65 40 0 905 0 0
TP 0 66 5351 0 0 0 0 0
SRl 0 8 0 3 0 16 7514 524
KA 400 27 1217 60 0 0 1808 471
Ry B 397 120 162125 75 0 0 918 0
SCHEIR S5 K AR 107 337 3929 44 0 0 0 0
Supporting services +HOY K 532 14 0 2 0 0 0 0
HIRAEH 0 3 45 0 0 0 0 0
Bty 22 30 0 35 0 0 0 0
AWy 33 11 0 31 0 0 0 0
A BE/REXE T 0 39 17138 1214 0 0 0 0
WAL BT 1042 1517 311 1214 0 0 0 0
AR 55 URIR 82 867 2193 26 0 5740 2166 0
Cultural services pEia 0 2 0 167 0 0 0 0
A3t Total 5568 5381 193843 4166 0 6661 12512 995
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Table 2 The conversion matrix of LUCC in Myanmar from 1995 to 2015

2015 S Total i
it T oz L5 #it il (1995) (1995)

1995 s 4691659 8176.07  89.08 10540 455.5 153.44 251 47814761 8982.02
b 1103.11 17045312 664.89 319.87 138.44 63.72 1.21 17274436 2291.24
iR 059 1320 510.90 0.94 525.64 14.74
ik 2950 82.92 13.74 853455 26.84 332 0.08 871095 176.40
AT 143.03  73.94 0.62 2037 459932 7.7 491099 31167
i 63.08  312.56 259 60.80 1755 5839.03 0.27 629587 456.84
il 8.06 8.06
sl 26.64 26.64

Bt Towl(2015) 47050490 17911181 128181  9042.93  5237.68  6152.23 12.12 2664 671370.12

AL Area change 764271 636745 75617 331.98 32660 -143.64 4.06 0

(2015—1995)
A (2015) 133931 8658.69  770.91 508.38 638.36 313.20 4.06
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Table 3 ESV of various land types and the change from 1995 to 2015

iy ST B T et Y it
Year 518 Cropland 1ar1(i Wetland  Grassland Jand Jand land Glacier Total
1995 961.84 2572.91 951.96 26.23 0.00 3.50 108.99 0.03 4625.46
1995 % 20.79 55.63 20.58 0.57 0.00 0.08 2.36 0.00 100.00
2015 997.29 2531.79 1015.29 25.63 0.00 8.54 113.15 0.03 4691.72
2015 % 21.26 53.96 21.64 0.55 0.00 0.18 2.41 0.00 100.00
2015—1995 35.45 -41.13 63.33 -0.60 0.00 5.04 4.15 0.00 66.26
2015—1995 % 3.69 -1.60 6.65 -2.28 0.00 143.86 3.81 0.00 1.43

322 gt B RGE RS MMER AR

1995—2015 4F, Ziifa) 4= 75 R AR 55 MM {EHE N 66.26 123570, Horf | A (B384 5 skl 12 (29 95.58%)
HRIEHE ML (53.50% ) FE DX T (7.61%) KA (6.26%) 5 #r (E I8 & STk A T AkHb (- 62.07%) | Bl
(-0.91%) . WEBRGMRSS —FRADRE (K 4) , V477 IS5 OB 0255 5, 29 5wk S i (3 1 1Y 74.69%
HUIEMELE R S5 (21.66% ) FISZHEIR 5 (4.19% ) A M (E 38 & STk, 07 SCALIR 55 W sk T (ki . INAES R
GilRSs R (R 4) JEYAIE YOS A BT/ mEE T KRR IR R KR T A AR S (e
AT GBRAE R K AR AR IR S5 M (B R %,
33 ifie
331 ARRERRRERG A T5 A RS WAS RE RS

Ziifa) 1995—2015 A1) - R FH (0 40308 Ak | A 7 72 L2 15 350 25 2R G0 AR 55 0 B4 R R e 3 (/N
e AEAE A A S R GRS 2 18] BRI B A (B % . R SR B Ay . T8 bt v AR/ 8 o ot - v 1 80
5 R IR S M8, HE 55 7 DR 7 e A D i S B VR Y S SR IR S (B A R, (R M MK | R 4

T 2 220 Db, | VT AR/ AT A 1 A O A6 25 T B R ALK 9 XU 27 i SRty | R b T AR 2>
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At Y 2RV i —E B T R R X R S A R A R R T ARSI BEEE AT
SRAE I T AL R T S 250 ) AR B0 1) L TS UL A8 | A T R 0 0 A e R o B b A M e A S
MZSTRIELRI A FR R R, 45 25 A T AR L LA K 23 [R) % Jey 09 P R I, N7 35 T8 % TR A MR i A S R G IR 55 1)
FUAg 00

R4 19952015 EMARTESRERSMET L/ MLET
Table 4 The ESV change from 1995 to 2015

;ffffgory ; fff’itegm 1995 1995/% 2015 2015/%  2015—1995 2015—1995/%
HEes R 55 ayits 510.80 11.04 524.29 11.17 13.49 2.64
Provisioning services SRR 2 80.09 1.73 80.96 1.73 0.87 1.09
/it 590.89 12.77 605.24 12.90 14.35 2.43
PR 55 M 5.79 0.13 5.70 0.12 -0.09 -1.55
Regulating services S AGE 1049.38 22,69  1037.07 22.10 -12.31 -1.17
T 57.84 1.25 59.08 1.26 1.24 2.14
JKI AT 69.32 1.50 71.76 1.53 2.44 3.52
TR 104.11 2.25 107.44 2.29 3.33 3.20
B WAk B 930.62 20.12 985.49 21.00 54.87 5.90
N7 2217.06 47.93  2266.55 48.31 49.49 2.23
SCHEIR 55 KR4 199.19 4.31 198.57 4.23 -0.62 -0.31
Supporting services +HOE 98.61 2.13 101.89 2.17 3.28 3.33
e 1.66 0.04 1.65 0.04 -0.01 -0.60
B 18.37 0.40 18.27 0.39 -0.10 -0.54
H Wyttt 11.16 0.24 11.28 0.24 0.12 1.08
A= 855/ e T 110.46 2.39 115.58 2.46 5.12 4.64
AL HI 914.52 19.77 909.49 19.39 -5.03 -0.55
N2 1353.95 2927 1356.73 28.92 2.78 0.21
AR 55 BIR 461.54 9.98 461.21 9.83 -0.33 -0.07
Cultural services Stk 2.01 0.04 1.97 0.04 -0.04 -1.99
/Nt 463.55 10.02 463.17 9.87 -0.37 -0.08

o) BE Bk AR 2RI X R AR AR R B A X i L, S R R R
AL N T34 gl & bl ki b b AR b (1 3) AESIEARNTIESS . A ARG IH T S H 8 IR 55 Thie
Xof o o 4 i) A S 2 A AR ) 2R VR AR B BB R N, B R —— % | i 2 B R | Hh Ak
RS RUHA A SR 1) A b A FH AR A X 4 ) A S R G R S5 (R S b 8K L ST R, TEARSKR R THIE 25 Sk il
55 (ankih  EEUE R VR Hb R R ) RIS, ASUA I B P 0 4 ) AR A 2 A MR RE AR W) 2 REPE R Y B SC A Y
L FEMR S DI REAS TR, il S AS 0 R Sl o tho 23K [ 5 4 ) S LA« —afy — [ VR B KA VR R0
Bt A it 8 A P A 37 I PRt 2 SR TR I
3.3.2  Costanza il R ETE E K/ 1 X REE Th S

Costanza 1 {H 2 B9k 132 I FH F B R/ IX R + R FH A8 £k i A8 25 28 48 IR 45 40 i 5% Wi 1 F A% BF
gyl BE N T SR At A A BB, LS B X A S R GRS I PEAE . AR S AE T RBR R
VEAG 418 7 VAR T B 2 e AN TG 2 5 2= RS RNT T RURN () 5 08 2, T DU 5/ KRB A S R 4 ik
55 (B VEAS (0 PR A% 58 T s 38 W1 DA A = ORI FH 2878 ) AR AR EAG A 38 R G I 55 h (B 1 sh S48 4k, o B HL A
fEfa#, {H Costanza M R EUEIE T RERA S RGFEANGIUHA R4 R 0 T B R/ X RE R 5
ZE T M DX 2 S ) DT oot B8 A A8 R G R A5 M B A TR 25 S PEAORG B2 5 T ELZE (6 3R 7 APl 1
Hiu I FHAE A AR 2 RGeS (B A sE M R, LA (0 AR A0S — 2 ok A 1 R F 28 3 i A8 Ak, T A5 ] g
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TS RGA B A Yy R ek R S TSRS R A PRI Costanza M (5 28 B0 % TAS BT B 2/ i X R
JEAZS R GRS M EAAE— B iR 2

H i, % 5 b IXORUEE A 38 R GE 55 U (B P4k 9B AL A InVEST  ARIES | SolVES 45, H rft InVEST
FERYTE FHYL AR, e N AMIF I Fp AR 2 T )12 R A InVEST BRI 1 FH T 0RAl B A 8 R SR 55
XA K | 3 A R At A £ 20 B R A R R R e T (EE S T g o, LSRR A A W A A
TS | G SR TR S R R S AR S B R I, 2B B, 3T Costanza (B 28 500 M (EL PPAL 7%
JE 2 A5 R TP R S A S R GRS BTG A Bk

ARBIFFE AN 1995—2015 44 ] + b A AR A X A 25 R GRS (B 52 0, BEAS T AL 20 4R TR IR AR S
F GRS MBI ShAE AR, A B 4% 28 24 25 22 G ek 4 b 1) PR 8 A Ay o 7, 208 1T A < S £ 22 B 1 DI R0 2 e B2
e,

4 #Hig

(1) gt 352 4 3 R P S TR A RR . | 195 20 591 24 55 20 ) ) = T ARG 719 . 269% ; B7F 55 30 P = 3t 1)
AR A /N, L OB A R T R /L AR b IR KA b R A e A - ) S R T AR i, b b
FEHb = 18] (9 e Ak fe S 3

(2)2015 “F-4iifa) LA RGNS MANMELY 4691.72 4235 70, WF 5T W P9 4 ) A= 28 R GE IR 55 (B3 i 66.26 12
FTC (IR 1.43%) , HARHA A B RGN EL 5 53.96% , Wb FHE L0 A= 8 R GRS R, 2915
S 21% ; RS RGMR ST — HERIh P8 SCRe B ST IR 55 53 0l 29 5 S B B 48% ,29% (13%
10% ., WFFEHIN—ZE R b Ry BRI SCREIR 55 I (3G I, SCAR R 550870 s — 2 iirh R AL B it
o EBE/BEME T A IR S5 I R I TSR R AL TR K R RESE IR S M T RE

(3) W5 A P 4 ) - b A AR A A2 8 R GE R 55 S (B R — SRR R A 28 R GE IR 55 1 (L ) s i A /) 4 e
B RGRS BN AR R, (B R 28 R G0 IR 55 I (R0 TS B 20 4 ) A 25 e A 4 R
Y Z R R — R R T QAT AU N T 5 [ SR WA 28 R GE IR 55 I (DK 1k v 4« o 22 5 i v
ANE] Z A )
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