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PARIS AGREEMENT

Its goal is to Ilimit global
warming to well below
2°C, preferably to 15 °C,
compared to pre-industrial levels.
To achieve this long-term
temperature goal, countries aim
to reach global peaking of
greenhouse gas emissions as soon
as possible to achieve a climate
neutral world by mid-century.
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Climate Ambition Summit
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LEADERS SUMMIT ON CLIMATE

12 DECEMBER 2020 - 000 KT [/ 14200 GanY

SUMMIT 220

The UN Secretary-General ...declaring a State of Climate Emergency, until
carbon neutrality has been reached worldwide. The central objective of the UN iIn

2021, he said, will be to build a truly global coalition for carbon neutrality by the
middle of the century.
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Carbon neutrality means having & balance between emitting carbon
and absorbing carbon from the atmosphere in carbon sinks. In order to
achieve net zero emissions, all worldwide greenhouse gas emissions
will have to be counterbalanced
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Hydrofluoro
Oxide -carbons G W P
actor Global Warming Potential
: éﬂzta ungﬂh
Emisswn factor C O 2 1

Em|sstonfactor Emlssnonfactor CH4: 28~36 COZ'eq (100 yearS)
Carbon Sulphur CH4: 56~85 CO2-eq (20 years)
DIOXIde Hexafluoride

Greenhouse gases (GHGs) warm the Earth by absorbing energy and slowing
the rate at which the energy escapes to space; they act like a blanket insulating the
Earth. Different GHGs can have different effects on the Earth's warming. Two key
ways in which these gases differ from each other are their ability to absorb energy

(their "radiative efficiency'), and how long they stay in the atmosphere (also known
as their "'lifetime"").
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Atmospheric concentration:

e 278 umol mol? (ppmv) in 1750 (preindustrial era);

2000

e 390.5 umol mol- (0.03905% by volume) in 2011;

e Increased by 40%.

(IPCC AR5, 2013)



Global total net CO2 emissions

Billion tonnes of CO,/yr

In pathways limiting global warming to 1.5°C

with no or limited overshoot as well as in
pathways with a higher overshoot, CO2 emissions
are reduced to net zero globally around 2050.

Four illustrative model pathways —

P4

Non-CO, emissions relative to 2010

Emissions of non-COxz forcers are also reduced
or limited in pathways limiting global warming
to 1.5°C with no or limited overshoot, but
they do not reach zero globally.

Methane emissions

1

Black carbon emissions

Nitrous oxide emissions

1

Timing of net zero CO2 Pathways limiting global warming to 1.5°C with no or limited overshoot

Line Wiqths depict the 5-95th S Pathways with higher overshoot
percentile and the 25-75th

—_— e Pathways limiting global warming below 2°C

percentile of scenarios (Not shown above)

Non-CO, emissions relative to 2010

Emissions of non-COz forcers are also reduced
or limited in pathways limiting global warming
to 1.5°C with no or limited overshoot, but
they do not reach zero globally.

Methane emissions
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Global Carbon Project

GLOBAL METHANE BUDGE

e

TOTAL EMISSIgAIS T TOTAL SINKS
>100 J35)

Bottom-up Top-down 737 576 625 556
view (BU) view (TD) (594-880) (550-594) . (500-798) (501-574)

I'd ™ I'd ™

128 111 206 217 30 30 149 181 222 37 595 518 30 38

(113-154) (81-131) (191-223) (207-240) (26-40) (22-36) (102-182) (159-200) (143-306)(21-50) (489-749) (474-532) (11-49) (27-45)
N Sink from
. chemical reactions
am

= \ in the atmosphere

Fossil fuel Biomass and biofuel Wetlands Other natural L; Sink in soils

production and use burning emissions
Inland waters, geological,
oceans, termites, wild animals,

permafrost, vegetation \
GLOBALY|CARBON
PROJECT

rr. The difference with the TD budget imbalance reflects uncertainties in capturing the observed growth rate.

Natural and anthropogenic fluxes
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Temporal trend of the past 800,000 years
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200 Atmospheric N,O burden:
- currently 20% higher than 1750;
800,000 -600,000 -400,000 200000 0 - to be doubled within 100 yr.

(Unit: ppbv, nmol mol? or, 10°atm; IPCC, 2013, ARS5; http://www.epa.gov/climatechange/pdfs/print_ghg-concentrations-2014.pdf)



Source
(net input) »

External

Anthropogenic  Natural emision) =,
(39%) (61%)

~0.9 ~10.4

Tg N yr! Tg N yr-1

nnnnnnnnnnnnnn

:f

Transport —
- /ﬂ. %l"_r
s " = iy KA )
. g, S
- S

Ocean d Food production accounts for
Human activities inre
80% of the anthropogenic N,O

(Picture source: UNEP Nitrous Oxide Report--Drawing Down N,O to Protect the Climate and the Ozone Layer; IPCC, 2013) Farth
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Functional gens related to N,O production
in nitrification and denitrification

NO NZO

o Hydroxylamine Ammonia
4 oxidoreductase monooxygenase
it
M, H20
nxr =T
| .
W PB%s
9
X
o

nosZ

@ 606 _@©
II‘ -u~ nmm—p N.O ||~-

Nitrate Nitrite Nitric oxide Nitrous oxide
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Methane oxidation: Methanogenesis:
CH, +20,~ CO, +2H,0 Hydrogenotrophic: CO, +4H, > 2 H,0 +CH,
Acetotrophic: CH,COOH - CO, + CH,
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Temperature, i PAR, Temperature,

Soil moisture, Leaf N Crop-C GPP = (SR, T, W, N)

Photosynthesis

IR £ FH
RA = RG + RM(NPR, T, N)

i CroptissueN @

CO;
_____ e - - b — —
-
. = i A
ks i i Input organic C (e.g., crop residue, i
£ i Soil-C H i root mass, organic manure)
{ H : : .
Texture, Temperature, Moisture, pH ‘ fL I',fL
Labile-C Resistant-C

ol =] Ijé:l: -Fy L R =Ry,
Agro-CHEBIZ5 4[] ~— BT L )
(Huang, et al., 2009)
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FCP & COMPUTECOM:

Substrates of methanogenesis

| Com =0.65xS5IxTIx(k XOM)

Cr =fty XW"

CH; production
P=0.27%F gy x(TI*Cg+Copy)
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CH; emission via rice CH; emission via hbubbles

E =P<0.55<(1-WW, )" | E=0.7x(P-Py) xin(T,.)/W,
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1. T‘/data/njxiaotian/cas esm/scriptsH
5 N, E1das$./create_newcase -case
njxt_newcasel -compset B1850C5XTLM
-mach miyun_hhq -res fd14_licom3gli#
—/N 8 HlInjxt_newcasel,



ARG EITRAIL

If the user is interested in running a "stand-alone" component configuration,
the following model configurations have been validated scientifically and
have associated diagnostic output as part of the release:

.9x2.5_1.9x2.5 F_2000_WACCM
.9x2.5_1.9x2.5 F_AMIP_CAM5
.9x1.25_0.9x1.25 F_AMIP_CAM5
.9x2.5_1.9x2.5 F_AMIP CN
.9x1.25 0.9x1.25 F_AMIP CN

0.9x1.25 gx1v6 I_2000
0.9x1.25_gx1v6 I_2000_CN

T62_gx1v6 C_NORMAL_YEAR

For more information regarding alternative component configurations,
please refer to the individual component web pages at
http://www.cesm.ucar.edu/models/cesml.0

e 3k ok ok ok s ke ko e ok o e 3k S ok s e 3 3k ok ok ok sk ko ok sk sk s s 3k 3k S ok o e 3 3k ok ok ok ok ok ok ok sk ke s ke ok ok ok ok ok ke sk sk

Component set : B_1850_CAMS5X_TRI_LICOM (B1850C5XTLM)

Desc : All active components, pre-industrial, cam5 physics
EE R E R EEEEE S S S S S S S S S S

Creating /data/njxiaotian/cas-esm/scripts/njxt_newcasel

Locking file /data/njxiaotian/cas-esm/scripts/njxt_newcasel/env_case.xml
Successfully created the case for miyun_hhq
[njxiaotian@login03 scripts]$ ||
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2. HAEInjxt newcaselH®T,
fmfgenv_mach pes.xmhiZBiESERIANSZ
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<entry
<entry
<entry

<entry
<entry
<entry

<entry
<entry
<entry

<entry
<entry
<entry

<entry
<entry
<entry

<entry
<entry
<entry

<entry
<entry
<entry

<entry
Kentry
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3. 1T ./configure -case, ERkmiFECENXHF

[njxiaotian@login03 allcouple:njxt]$ ./confiaure -case
Generating resolved namelist, prestage, and build scripts

cat: /data/njxiaotian/cas-esm/scripts/allcouple_njxt/Buildconf/colmconf/CESM cppdefs:

configure done.

Successfully generated resolved namelist, prestage, and build scripts

Locking file env_conf.xml

Generating clean_build script

Generating submit script

Generating build script

Generating run script

Locking file env_mach_pes.xml

Successfully configured the case for miyun_hhq

If an old build exists for this case, you might want to
run the *.clean_build script before building

[njxiaotian@login®3 allcouple njxtl$ ||

No such file or directory
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4. WET /njxt_newcasel.miyun_hhq.build
HITIRIE

CCSM BUILDEXE SCRIPT STARTING

- Build Libraries: mct pio csm_share
Sep 1 10:37:21 CST 2021 /data/njxiaotian/cas-esm/run/njxt_newcasel/mct/mct.bldlog.210901-103716
Sep 1 10:38:08 CST 2021 /data/njxiaotian/cas-esm/run/njxt_newcasel/pio/pio.bldlog.210901-103716
Sep 1 10:39:08 CST 2021 /data/njxiaotian/cas-esm/run/njxt_newcasel/csm_share/csm_share.bldlog.210901-103716
Sep 1 10:39:18 CST 2021 /data/njxiaotian/cas-esm/run/njxt_newcasel/run/cpl.bldlog.210901-103716
Sep 1 10:39:18 CST 2021 /data/njxiaotian/cas-esm/run/njxt_newcasel/run/atm.bldlog.210901-103716
Sep 1 10:40:23 CST 2021 /data/njxiaotian/cas-esm/run/njxt_newcasel/run/wrf.bldlog.210901-103716
Sep :40:23 CST 2021 /data/njxiaotian/cas-esm/run/njxt_newcasel/run/gea.bldlog.210901-103716
Sep :40:23 CST 2021 /data/njxiaotian/cas-esm/run/njxt_newcasel/run/lnd.bldlog.210901-103716
Sep :40:41 CST 2021 /data/njxiaotian/cas-esm/run/njxt_newcasel/run/ice.bldlog.210901-103716
Sep :42:04 CST 2021 /data/njxiaotian/cas-esm/run/njxt_newcasel/run/ocn.bldlog.210901-103716
Sep :42:40 CST 2021 /data/njxiaotian/cas-esm/run/njxt_newcasel/run/glc.bldlog.210901-103716
Sep 1 :42:41 CST 2021 /data/njxiaotian/cas-esm/run/njxt_newcasel/run/ccsm.bldlog.210901-103716

- Locking file env_build.xml

- Locking file Macros.miyun_hhq

CCSM BUILDEXE SCRIPT HAS FINISHED SUCCESSFULLY

N L i e e e e
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5. #AZl/data/njxiaotian/cas-
esm/run/njxt_newcasel/runBRT, ZEREEIE

K, fEdrv_in3{§H{Efistop_nA365K, PARRIRES
{Ellsbatch run.slurm

/

&seq_timemgr_inparm
calendar
gea_cpl_dt
atm_cpl_dt
1nd_cpl_dt
ocn_cpl_dt
ice_cpl_dt
glc_cpl_dt
start_ymd
start_tod
stop_option
lstop_n
stop_ymd
restart_option
restart_n
restart_ymd
end_restart
history option
history n
history_ ymd
histavg_option
histavg_n
histavg_ymd
tprof_option
tprof_n
tprof_ymd

/

"drv_in" 172L, 3890C

The run time is
'NO LEAP' At the end of sub. dynpkg
0 UT(4,26,65) -2.04692028803491 T(4,26,65) 292.298638422221
V(4,26,65) = -1.81035938106094 ps(4,64,n3) 100838.750947260
v3(4,26,64,n3) = 1.94861807701551
g3(4,26,1,64,n3) 1.525349889463332E-002
93(4,26,4,64,n3) 521232.101361973
20160101 i i
) The run time is
ndays' At the end of sub. dynpkg
365 UT(4,26,65) = -1.16140840151072 T(4,26,65) 292.156751775166
-999 V(4,26,65) = -1.39129074956549 ps(4,64,n3) 100356.803803223
ndays' v3(4,26,64,n3) = 2.06749415129750
5999 93(4,26,1,64,n3) 1.524523783193744E-002
) g3(4,26,4,64,n3) 648014.437281856
.false.
The run time is
At the end of sub. dynpkg
UT(4,26,65) -0.617248340626541 T(4,26,65) 292.141891814617
V(4,26,65) = -1.16459503220728 ps(4,64,n3) 100873.224862884
v3(4,26,64,n3) = 1.66194163632074

g3(4,26,1,64,n3)
q3(4,26,4,64,n3) 779183.257919356

1.520967941447796E-002
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@ Panoply — Sources A - OX
File Edit View History Bookmarks Plot Window Help
[ ™ A L am
= = K S L
Create Plot Combine Plot Open Dataset Remove Remowve All Hide Info
J." Datasets \_ Catalogs \_ Bookmarks I‘\.
Name Long Name Type
W Iltc_ag  Carpon mass in anove-groun... = = )
« litc_bg carbon mass in below-ground... — — Variable "N20_acc”
“ lon coordinate longitude = In file "s24951-colm-2200-12,nc"
« longxy longitude —
& lwsnl mass of liquid water of snow |... - float N20_acc(time=1, lat=l, lon=1);
& mrfso mass of frozen water over all ... _ :long_name = "Nitrous oxide (N20) emission accumulation";
« mris| mass of water of all phasesi... Geoz2D fU;i{TV:LLgNimﬁs;ég of: /7 float
& mrso mass of water of all phases o... — = T T
& mrsos mass of water of all phases i... -
; :;_;anc: g:::z:zg:: Exg :::22:2: f:tcem _ Array is single-valued, with value: 338.4018
¥ N20_acc Nitrous oxide (N20) emission ... —
@ N20_inc  Nitrous oxide (N20) emission ... -
< nbp carbon mass flux out of atmo... -
“ nep carbon mass flux out of atmo... —
@ NH3 acc Ammonia (NH3) volatilization ... -
% NH3_inc  Ammonia (NH3) volatilization ... —
@ NO_acc  Nitric oxide (NO} emission ac... - ¢
@ NO_inc  Nitric oxide (NO) emission rate -
< npp carbon mass flux out of atmo... — =
@ nsnow  number of snow events - L |
“ olrg outgoing long-wave radiation... —
% origin_... origin day —
% origin_... origin second —
« origin_... origin year —
 pbot atmospheric pressure at the ... —
« pft PFT categories excluding 2 cr... 1D =
L3 FC fartinm af h DCT ~An idl, 1 i a0 —
show: |All variables ‘v|
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CH4 emission
mg m-2 day-1

SCALE CAPTION
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EPIERET: RERECO2RIIMEE

cOo2
mg CO2 m-2 day-1

#’ _

CO2 emission (mg CO2/m*2)

<

-1000.0 -599.8 -199.6 200.6 600.8

>

1001.0
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Nitrous oxide (N20) emission accumulation
g N m-2

Nitrous oxide (N20) emission accumulation (gN/m*2)
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