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Dendrochronology ?

Tree is arecorder, a biological

databank that records and stores

the information from the

environment.

Dendrochronology science uses
tree rings dated to their exact
year of formation to analyze
temporal and spatial patterns of

processes in the, biological,
physical and cultural sciences.

Tree-rings are natural proxy

climate source

Multi-parameters of tree-ring
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Necessary to apply tree-ring omlti-proxy approach for extracting detailed climatic
information from long tree-ring chronologies.
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What is treeline? Why treeline
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Treeline at Pangboche, Mt. Everest Region, Nepal

Christian Korner, 2012, Alpine treelines



Objectives

To check the dendrochronological potential of
multiple tree species from the ApiNampa
Conservation Area (ANCA)

To check the climatic sensitivity and resilience of
different forests in the ANCA to climate change

To assess treeline dynamics in the region
To reconstruct climatic history of the region
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Field Visits

(2014 and 2018)




Field Methods : Treeline Dynamics

Dendroeco]ogica] survey Belt transect: 20 m wide and 100 m to 250 m long




Field Methods : Tree Core Sample Collection

( for Dendroclimatology)
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Results and discussion



TRW Chronologies from ANCA

» 11 sampled species

» 13 Chronologies, 10 (or 9) species, 5 conifers, 5 broadleaved (3
diffuse porous, 2 ring porous)

» 1 species (Acer species not measured yet)

» Analysis incomplete (Aesculus, Juniper and Pine)

» Chronology length: 192 to 567 (1451-2017 CE)

Site_Code Species_name #trees #cores  First_yr Last_yr Period Age_min  Age_max Age_mean AGR_mean AGR_median AGR_min AGR_max AGR_std rho AR1

absb149  Abies_spectabilis 22 41 1696 2013 318 B3 318 1738 157 1.40 077 2495 079 0.323 0.68
apds Abies_pindrow 77 22 a7 1719 2017 299 31 299 1591 191 1.69 0.52 4.00 1.12 0.376 0.57
betls Betula_utilis 40 61 1727 2013 287 39 287 136.3 1.06 0.96 0.36 3.20 0.61 0.334 0.55
cl Unidentified 3 6 1755 2017 263 188 263 2272 099 0.87 0.88 115 048 0.423 071
fl Aesculus_indica 26 26 1729 2017 289 51 289 141.2 2.29 2.11 0.82 416 1.23 0.106 0.67
jurels3 Juniperus sp. 22 4G 1565 2017 453 183 453 338.1 0.93 0.78 0.44 1.57 0.60 0.045 0.64
prmg Pinus_roxburghii 5 9 1754 2017 264 77 264 2037 111 092 077 163 073 0438 072
tdaps Tsuga dumosa 17 28 1700 2017 318 70 318 187.0 2.06 1.78 0.61 415 1.29 0.327 0.64
tdch147 Tsuga_dumosa 21 40 1742 2013 272 92 272 1720 1.39 1.69 0.45 3.53 0.99 0.439 0.60
tdkt23 Tsuga_dumosa 24 39 1550 2017 468 29 468 296.1 1.06 0.87 0.58 1596 074 0420 0.66
tdin148 Tsuga dumosa 21 34 1657 2013 357 164 354 282.2 1.38 1.12 0.90 2.23 0.36 0.517 0.63
unl Unidentified 3 4 1826 2017 192 146 152 166.0 1.32 1.63 1.59 2.24 0.92 0.640 0.39

uwa Ulmus_wallichiona 18 26 1451 2017 567 65 567 264.2 1.01 0.85 0.43 2.10 0.62 0.229 0.70
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BAI Chronologies
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Growth-Climate Relationships

CRU data (1901 to now)
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pdun pedul phug  pSep pOct pMow  phec Jan Feb Mar Apr
std_ap2h -0.26 -0.20 -0.03 003 -00 0oz -012 0.05 -0.02 -0.258
std_bet1S -0.26  -0.03 0.04 -0, -0.02 015 017 0.1 0.0 -0.16
std_tdapS 026 -0.23  -0.20 023 -027 -0 =07 0.06 -0.03 -0.27
sted_tdkt23 028  -0.28 -0.07 -0.14 -0.06 007 005 0.13 0.04 -0.22
std_tdeh1d7|  -0.31 -0.1 0.02 -0.13 0.0z 005 -0.05 0.7 0.16 -0.15
std_tdin1dd -0.z20 -0.05 0. -0.07 0.03 003  -0.01 0.15 0.03 -0.20
std_uwd 0100 -0.05  -0.03 0.10 0.1 023 024 -0.18 0.06 0.06
std_cl ot -006  -013 -0.27  -0.33 -0dd4 -05F -0.32 -0.37 -0.27
std_unl 017 -0.200 -0.04 -013 -0 -003 -002 0. 0.1z -0.03
std_prmg 0.6 0.32 0.40 0.33 0.30 035 033 0.4 0.13 016

Precipitation

pdun pdul phug  pSep pOct pNov  plec Jan Feb Mar Apr May
std_absb143 0253 076 -01 -005 -0.02 003 023 -0.09 =010 0,15 -0.0
std_ap25 004 0oz -0 -0.01 -0.03 021 0.24 -0.12 -0.03 0.31 0.33
std_bet1s 0of o -0 -0 -0f 020 00 0.0z 0.24 0.20 0.03
std_tdap5 015 00 -004 04 -0.05 003 06 =016 0.07 0.22 0.26
std_tdkt23 015 00z -07 005 -0013 017 002 -0.20 0.a0 027 015
std_tdehid?| 025 -0.01 -0.20 0.00 -0.04 021 005 -0.25 -0.05 0.25 021
std_tdinidd | 013 -0.05  -0.07 001 -0.05 023 0035 -0.23 0.03 0.20 0.26
std_uwd 003 -0 -0 047 001 000 03 0.13 -0.03 -0.02 -0.07
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Wear pdun pdul piug pSep pOct  plow plec  Jan Feb Mar Bpr
std_absb143 0.3 0.33 013 0.1d 0.1 0.1d 013 017 0.05 014 014
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Mukteshwor data (1901 to now)

fear Jan Feb
std_absb149 0.050
std_ap25 0.085
std_bet18 0.127
std tdap5 0.042
std_tdkt23 0.164
std_tdch147 0.177
std_tdinl4s 0.157
std_uw8 -0.225
std cl -0.355
std_unl 0.079
std_prmg 0.325
Muktesworppt
Year Jan Feb
std_absb149 -0.051
std_ap2s -0.018
std_betl8 0.079
std_tdap5 -0.071
std_tdkt23 -0.122
std_tdch147 -0.195
std_tdin148 -0.138
std_uw8d 0.204
std_cl 0.215
std_unl -0.088
std_prmg -0.196

Growth-Climate Relationships

Mukteswor_tmean
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0.235
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0.239
-0.044
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0.097
-0.134
-0.252
-0.366
-0.357

0.048
-0.037
-0.016
-0.081

0.107
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0.048
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-0.145
0.041
0.052
-0.051

0.031
-0.149
0.395
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-0.010
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0.127
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0.121

-0.041
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-0.155
-0.238

0.185
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-0.205
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0.087
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-0.006
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-0.111

0.235

0.028
-0.221

Oct
-0.036
-0.085
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Temporal Stability of Response
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Tree-ring indices

EPS

TREE-RING RESEARCH, Vol 75(2), 2010, pp. 73-&5

DOE httpe/idx doiorgf 10.3959/15336-1098-75.2.73

A 307-YEAR TREE-RING SPEI RECONSTRUCTION INDICATES
MODERN DROUGHT IN WESTERN NEPAL HIMALAYAS

SANJAYA BHANDARI™M, NARAYAN PRASAD GAIRE™, SANTOSH K. SHAH®, JAMES H. SPEER?#, DINESH
RAJ BHUJUF, and UDAY KUNWAR THAPAS®
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Figure. (a) Ring-width index chronology of Tsuga
dumosa; (b) Number of cores used to develop this
chronology; (c) EPS threshold greater than 0.85

since 1707; (d) Rbar graph from AD 1657 to 2013.
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Figure. Top: Histogram showing correlations between the
ring-width index chronology of Tsuga dumosa and climate
data (AD 1897-2013) from Mukteshwar station, India.
Bottom: Histogram showing correlation between ring-
width index, scPDSI, and SPEI.
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Spring (MAM) SPEIO1 Reconstruction
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Figure. (a)Actual and estimated March-May SPEIO1 fromAD1897 to 2013, and (b) Spring
reconstructed SPEI along with a 10-year low pass filter for the period AD 1707-

2013.
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Anomaly

Regional coherencies
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(a)Spring SPEI reconstruction from the western

Nepal Himalayas (this study),

2 (b) Spring scPDSI reconstruction from the central

1 0 Nepal Himalayas (Panthi et al. 2017),

] 4 (c) Spring precipitation reconstruction from the

é western Nepal Himalayas (Gaire et al. 2017),
.
: 5 (d) February-May precipitation reconstruction
2 from the Kumaon Himalayas, India (Yadav et al.
W 2014),

(e) March-July precipitation reconstruction from

Himachal Pradesh, India (Singh et al. 2009).
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Figure. Comparison of current SPEIO1 reconstruction with other regional scPDSI and
precipitation reconstructions with grey bars indicating the four most severe droughts in our
reconstruction. Bhandari et al 2019, TRR




Spatial representation of Rec. SPEI

corr Mar—May averaged recMAM
with Mar—May averaged CSIC SPEI 01 1901:2013 p<10%

with Mar—May averaged CRU TS4.01 precipitation
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Treeline at ANCA

Treeline Elevation: Deuthani (AN1): Betula = 3845 m, Abies = 3763 m ;
Makarchuli (AN2): Betula = 3802 m, Abies =3768 m

Khandeshwori Area
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Treeline dynamics
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Resilience of Forests to Climate Chan
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Wood Anatomical Analysis




Extreme Forest Fire

Loss of evolutionary history ???
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Conclusions and Way-forward

* ANCA holds dendroclimatically promising several tree species

« Spring season climate (especially moisture availability) is the
main growth limiting factor

* Treeline research shows differential regeneration pattern
along with stand densification as well as possible shifting

« The SPEI reconstruction showed several dry and wet
episodes indicating no persistent climate trend within the past
three centuries.

* Need integrated and further study using multi-proxy tree-ring
parameters for better understanding of the ecosystem level
climate sensitivity and vulnerabillity to climate change

Our study is continue. Need collaborations and
support for robust results
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