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Background (a) 2000 (a) 2000 B
A SNEBfFYR !aAl Qa 3IN}aatlyR&a NS SELSNASYyOAy3d| a. [
A Increased intensity in anthropogenic activities, and climate regime shifts are causing extreme I
biodiversity and ecosystem function losses.
A However, little is known about how complex hungamvironmental interactions are shaping these |
semiarid ecosystems. N (b) 2005 S m ".“
A Hence, it is important to distinguish anthropogenic climatic contributions to vegetation productivity ' S B
changes. [ No Data [l 50 - 100 [ INo Data M 9-18 -
A While livestock numbers are available at country/provincial level in Kazakhstan (KZ), significant L_10-12.5 [ 100 - 400 L Jo-15 [ 18-36
knowledge and data gaps regarding their density and distribution exist at the grid/county level. __ 12525 I =400 _15-3 e
A We used time series of 250m resolution satellite data to detect vegetation trends and attribute them Snowde| ]
to land use and climatic factors. (c) 2010 e
Research questions : . : 1
1. What are the spatiotemporal distributions and trends of livestock densiti€3¥ (sheep & goats and I
horses) across KZ?
2. Which SES drivers help explain theJB#tribution across KZ?
3. What is the relative contribution of land use, climate change, climate variability and CO2 to vegetatic 2015 W
changes in KZ? o N
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Fig 4. Shapley values feineep & goat (top panel)
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Fig 2. Spatial distribution of sheep and goat density across Kazakhstan for  Fig 3. Spatial distribution of horse density across Kazakhstan for the ye@¥ésA SHAP values;akisA variable contributior

the years (a) 2000, (b) 2005, (c) 2010, (d) 2015 and (e) 2019. (a) 2000, (b) 2005, (c) 2010, (d) 2015 and (e) 2019. to increased or decreasddk
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Fig 1.Schematic diagram of workflow for predicting livestock density and contribution various climatic ¢ § - = N
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Objectives E 10 1-05--025Jo-0.25 M >0.75
1. To employ Random Forest (RF) regression model to spatially disaggregateldwsttibvestock (3 g g 0;)'_03 :
numbers into gridded estimates of LK ® ' '
2. To develop higiiesolution (1 km) gridded LSKiaps for Kazakhstan (20@019) using vegetation O H0.1-0.15
proxies, climatic, socioeconomic, topographic and proximity drivers. M >0.15
3. To detect spatiotemporal trends usingMavnS Y R £t £ | yR { Sy Qa af 2 LJS
4. Time Series Segmented Residual TrendsRESS REND) to detect vegetation productivity changes at M <-0.15
high resolution (250m) and attribute them to climate and anthropogenic factors. = W -0.15 - -0.1
N . . . .. _ = o Tau “
5. To employ a pixelise fitted RF model and identify regispecific key soctenvironmental system 'S 7 -0.1 - -0.05 B 0751 0250 [ 025- 0.5
(SES) drivers causing ecosystem functional losses in Kazakhstan. = B -075--05 Jo [ 05-0.75
Findings % [1-0.05-0 [ ]-05--025] Jo-025 M 0.75-1
A We developed LSKlistribution database for two decades in KZ. E —
A Elevation, population density, precipitation and nighttime lights were the top predictors. o ™ 0-0.05
A Highdensity clusters or hotspots were found in southern, southeastern provinces and near settleme = 1 0.05-0.1 e
In western and northern provinces of KZ. C M 0.1-0.15 ety
A Trends and slopes showed a significant increase across country, concentrating more on southern M > 0.15 =
provinces of KZ (South Kazakhs@mambylnd Almaty). o Y J
A TSSRESTREND results showed that 56% of KZ (1.52 milRpaxparienced significant browning 250 500 1,000 Km CO2 Contribution Y
evident in southern and western provinces. (J0E10-0.01 £10.01-0.02 £10.02-0.03 B >0.03 Horses Slope
A We found that land use change is the predominant contributor to vegetation changes (26.4%), followEl 5- Observed changes in NDVI (a) between 2000 and 2020 attributed to land use [LU] change (b), climate changer{@€V&jaloility [CV] (d), other factors ~ B <-015  []-0.05-0[0.05-0.1
by climate variability (24.7%), climate change (4%) and CO2 fertilization (0.9%). [OF] (e) and CO2 tertilization (f) in Kazakhstan at 250m resolution. | . | oy o T 0005 e
A Pixelwise fitted RF (~1.5 million RF models) and fixed effects model will be employed to account for Prediction results for sheep & goat density Prediction results for horse density Fig6{ LI GALFf RA&GNRO dzi
spacetime effects and investigate key SES drivers causing vegetation changes in KZ. R RSlE R RSl {8y0a aft2L F2N {KS
0.63¢0.93 5.1-18 0.53¢ 0.8 0.43¢ 2.86 horses (c & d) from 2002019




