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Abstract

Environment or natural capitals provide multiple ecosystem services (ESs) and benefits to people. The approach of ecosystem
service values (ESVs) describes the market values of the ecosystem products or services. The changes of ecosystem service
valuation and carbon stocks significantly dropped in Ayodhya hill range (extended part of Chhota Nagpur plateau of India)
due to rapid land use modification. The principal objectives of this research are (i) to determine the spatiotemporal changing
pattern of ESVs through different unit values (for the year 1975, 2000 and 2021) (ii) to analyze the carbon sequestration through
InVEST carbon model and (iii) to assess gross primary product (GPP) using MOD17 model. The ESVs result shows that total
ESVs over Ayodhya hill range are 256.67, 258.60 and 239.78 million USD for 1975, 2000 and 2021 respectively. Total 16.90
million USD loss has been observed over the study area during the overall study period. Cropland has the highest ESVs due
to its high unit values along with high proportion of area. Total 1000759 mg reduction of stored carbon has been estimated
whereas a sharp decline of GPP (97.03 gC m-2 year-1) has also been observed during the research period (1975-2021). So,
various integrated sustainable environmental management techniques should immediately apply over this nature based economic

region for the benefits of local tribal people.

Hosted file

Manuscript.docx available at https://authorea.com/users/440950/articles/541579-significant-
decline-of-ecosystem-service-valuation-and-carbon-stocks-through-changing-land-use-
patterns-of-ayodhya-hill-range-extended-part-of-chhota-nagpur-plateau-india


https://authorea.com/users/440950/articles/541579-significant-decline-of-ecosystem-service-valuation-and-carbon-stocks-through-changing-land-use-patterns-of-ayodhya-hill-range-extended-part-of-chhota-nagpur-plateau-india
https://authorea.com/users/440950/articles/541579-significant-decline-of-ecosystem-service-valuation-and-carbon-stocks-through-changing-land-use-patterns-of-ayodhya-hill-range-extended-part-of-chhota-nagpur-plateau-india
https://authorea.com/users/440950/articles/541579-significant-decline-of-ecosystem-service-valuation-and-carbon-stocks-through-changing-land-use-patterns-of-ayodhya-hill-range-extended-part-of-chhota-nagpur-plateau-india

This

7870

0
%
0

)95

Northing

2
8

852 854 856 858

8 862
Easting

86°3°0"E

864

866

231130°N

LULC classes.

- Watorbody
- Settioment
I Cropland
- Forest

86°0'0"E

86°160"E

Waterbody ~Settlement

Cropland  Forest land  Bareland

86°6'0"E

C

LULC classos.

. Sottloment

ICropland

= Forost land|
Bare land

86°00E

86°12'0"E




Energy

Food
Biomedical
Transportation

Educational
Recreational
Heritage
Spiritual

Sl Ayodhyarange|

DBuffer area

ESV (USDMhalyear)
0

85'520°E 86°00°E
85°520°E 86°00°E

31130N

& Tiayodnya range
ClBuffer area
ESV (USDMalyear)
o

86°00°E
86°00°E

& Cayodnya range
OBuffer area
ESV (USDalyear)

o

85°520°E 86°00°E

Provisional
Services

Cultural
Services

85°520°E

23 1130N

86°00°E 160E
86°3°0°E 86°160"E

CBuffer area
ESV (USDIhalyear)
=0

Food Prevention
Climate regulation
Erosion control
Controls of pathogens

Regulatory
Services

Supporting
Services

Biological diversity
maintenance
* Nutrient recycling
* Primary productivi

86°80"E 86160

& Sayonya range
Csutter area
Esv (USOmaesn
=

21130°N



23°200°N

231130°N

23°200°N

23°1130°N

DlAyodhya range
Buffer area
T

- Carbon loss.
= Carbon gain
86°00°E

1975-2000

2000

85°52'0"E 86°0'0"E

[JAyodhya range
[IBuffer area

NPP values
o High : 491.893

B ow : 647112

85°52'0"E 86°0'0"E

86°160'E
86°16'0°E

231130'N

23°200°N

85°520°E 86°00°E

I Ayodhya range

Buffor area

Total carbon in mg (2000)
o

Cabon sequastaed ()
aona 02ty

= Carbon gain

86°16'0"E

2000-2021

23°20'0"N

86°30"E

86°00"E 86'160"E

231130°N

DI Ayodnya range
Buffor area
o

23°200°N
23°200°N

2311308
23°1130°N

2 130°N

Carvon seqvetared (o)
iorezeen

86°90°E

1975-2021

2021
85°52'0"E

86°0'0"E 86°8'0"E 86°16'0"E

23°11'30"N

[—JAyodhya range
[ Buffer area
NPP values

o High : 484.993

B Low: 54.369

86°16'0"E

85°52'0"E

86°16'0"E



