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Figure 1 Variations of temperature and precipitation on the Tibetan Plateau relative to 1961-1990 mean. (a) Temperature time series. Ice core tem-
perature record is an integrated curve from Dunde!'"), Guliya'"”, Puruogangri'® and Dasuopu'"* ice core record. Black line is the average value, and the
top and bottom bounds of the shaded area are the maximum and minimum of the annual value; instrument recorded temperature (pourpre curve) is the
annual average during 1960-2012 from 95 meteorological stations on the Tibetan Plateau; the yellow curve is the average of ensembles of projections
for the Tibetan Plateau temperature using 21 GCMS from CMIP 5 for RCP8.5, and red shaded area shows the range of standard deviation for the pro-
jections'™'; the grey curve is the same as the yellow curve, but for RCP4.5, with the green shaded area representative of the range of standard deviation
for the prOJectlonm (b) Precipitation time series. The thin blue curve is the average net accumulation of Guliya' and Puruogangri''® ice cores, indica-
tive of the precipitation variation in the northern Tibetan Plateau; the thin red curve is the average from Dauopu ice core net accumulation!'” and
tree-ring record reconstructed precipitation in Langxian'"®!, indicative of the precipitation variation in the southern Tibetan Plateau. The blue line is the
average of the precipitation anomalies in both the northern and southern Tibetan Plateau; instrument recorded precipitation (pourpre line) is the average
of precipitation anomalies during 1960-2012 from 95 meteorological stations on the Tibetan Plateau. the yellow curve is the average of ensembles of
predictions for the Tibetan Plateau precipitation using 21 GCMS from CMIP 5 for RCP8.5, and red shaded area shows the range of standard deviation
for the predictions'); the grey curve is the same as the yellow curve, but for RCP4.5, with the green shaded area representative of the range of standard
deviation for the predictions!”’



a4 3 b %

20
0_
_20_
9
= -40
@
@  REENI0.01C/a
—— #RELKI0.03°C/a
-604 —— RREAK/I0.05C/a
—  GUREDK]I10.01C/a
——  GURKALXK/110.03%C/a
s — BURALK)110.05C/a
1 ol )oxEs
I 21182005 R
N 20104
-100 T T T T T T T T T T T T T T

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
F

Bl 2 TGS ISk TR ARAZ (e S5 1A, JEME S 20 140 80 AR, Ak ERBAMRUKNTHAS)S 20 T2 80 A RUKITHIFR(S) HUAE. /MK
PR T AURAR HH8 £ 2R 077 F8 s SRS LR /NPT SR o TR ARAS AR | LA Lok | T B AR AR IS 3494 ; 21 tH 22 Jedl 10 4R 9k
TR Yao R A& 3 MR 2010 4R vk AR A 35— 0ok 4 8 vk TRIFRR SR A AL R TG 28 SRR I ARS8 N PO 2 38Ul
Figure 2 Variation and prediction of the glacier area on the Tibetan Plateau relative to the area of 1980s. Y-axis indicates the ratio of glacier area of
arbitrary time (S) to glacier area of 1980s (S)) in the Tibetan Plateau. Glacial area during the Little Ice Age is the weighted mean of glacial area varia-
tions in different mountains in the Tibetan Plateau; glacial area during 2000s is based on Yao et al. '"*’; glacial area data around 2010 is from the Second
Glacier Inventory Dataset of China, predictions of future glacial area variation is from Xie et al. **!
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Figure 3 Variation and prediction of the snow cover on the Tibetan Plateau relative to 1961-1990 mean. Observation snow-water equivalent data is
from Ma and Qin ?; observed snowy days is from Xu et al. *?’; projection is based on Ji and Kang '**!
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Figure 4 Variation and prediction of the river runoff on the Tibetan Plateau relative to 1961-2000 mean. The river runoff values for the YarlungZangbo

(a), Salween River (b) and Lancang River (c) during 1961-2000 are the ten-year averages of river runoff measured at, respectively, Nuxia, Daojieba and
Changdu Hydrological Station; the river runoff for the period 2041-2050 is the average of predictions for RCP4.5 and RCPS8.5, with error bars'>*
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Figure 5 Variation and prediction of the ecosystem on the Tibetan Plateau. (a) Green-up dates of 1998-2011 in the Tibetan Plateau retrieved from
remote-sense data™'; (b) NPP, simulated by CASA model, and (c) NDVI of grassland during 1982-2011 in the Tibetan Plateau'®'; (d) Predicted results
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Figure 6 Variation and prediction of the area and the active layer thickness of the permafrost on the Tibetan Plateau relative to 1981-2000 mean. (a)
Red dots indicate the permafrost area calculated from the land surface model 128 plack line shows the trend of the calculate results, light blue band
shows the 95% confidence level, and grey band shows the 95% prediction zone. Pink bars are the long-term and short-term prediction for the perma-
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and standard errors of the active layer thickness of permafrost at various stations along the Qinghai-Tibet highway™" *!/. Red dots indicate calculation
from permafrost active layer thickness from land surface model™, black line shows the trend for the calculated results, light blue band shows the 95%

confidence level and gray band shows the 95% prediction zone. Pink bars are the long-term and short-term prediction for the permafrost active layer
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Assessment of past, present and future environmental changes on the
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China;
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This study summarizes the Assessment Report on Environmental Changes over the Tibetan Plateau. In that report, a set of indicators
under six categories—climate, bodies of water, ecosystem, land surface environment, effect of human activities, and hazard risk—is
used to depict past changes, present status, and future scenarios of the Tibetan Plateau environment. Similar to other assessments, that
exercise deals with evaluating the existing scientific evidence (typically published in peer-reviewed journals) concerning a policy
and/or relevant research issue in the scientific community, with involvement of other stakeholders such as policymakers and users of
scientific information. Our summary of the report presents the framework and indicators used, the main findings, and future
perspectives of the assessment. An overview of similar international assessments and lessons learned is also provided to view the
assessment from policy-related and international perspectives.

Tibetan Plateau, environmental changes, scientific assessment, framework and indicators, policy
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