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Weather impacts the growth rate of renewable
energy generation

Hydropower Nuclear Power Solar power

° From January to February, power generation increased by
8.3% against a low baseline last year, accelerating by 0.3
percentage points compared to December 2023.

° In the first two months, the growth rate of thermal power
generation accelerated, while the growth rates of hydro
power, wind power and solar power generation slowed
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down, and nuclear power shifted from a decline to an « year
increase. — 2018
2019
° Thermal power saw a 9.7% increase, accelerating by 0.4 c 0 0 0 2020
= Thermal Power Wind Power Jan Apr ul Oct
~ 2021

percentage points compared to December 2023;
hydropower grew by 0.8%, slowing down by 1.7 percentage
points; wind power increased by 5.8%, with a slowdown of
1.6 percentage points; solar power generation rose by
15.4%, decelerating by 1.8 percentage points. Nuclear
power grew by 3.5%, with its growth rate accelerating by 8
percentage points from the previous month. 200
° The impact of a cold wave weather resulted in ice-covered
wind turbines and snow-covered solar panels in the south
and the east regions, leading to a slowdown in the growth ® Jan Aor s ot % Jan Apr Ju out
rate of renewable energy generation.
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Significant growth in energy imports

° Benefiting from the decline in natural gas and Fossil fuel imports
coal prices, imports of both increased by over el bl
20%. a_— ,
e  From January to February 2024, China’s /\ | a /
cumulative imports of natural gas increased by 15
23.6% year-on-year, but in terms of value, 400 /
there was a decrease of 5.5%. 400 /
e  Crudeoilimports increased by 5.1%, while A l\‘
imports of refined oil surged by over 35%. /'\ Y o
e International oil price fluctuation likely \
influenced crude oil imports. In January, 200
refineries ramped up purchases to satisfy fuel {A d *
demand during the Chinese New Year holidays,
but trimmed imports in February as rising m 100
prices eroded profit margins.
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Coal output decreased due to more rigorous
inspections

) Jan-Feb 2024, coal output decreased by 4.2%. fffosn:: :t'v,enlg f::npply

Since 2023, there has been a resurgence in coal mine ST - =

accidents in China, with fatalities per million ton e /—/V\.,V/'

increasing by 24%. This has resulted in more rigorous 4000 / 500

inspections and a stricter process for resuming coal 2000 /’\"’"‘/-
400

mine operations following the Chinese New Year

2000

holidays. 200

e  Gasoutput growth has picked up, rising 5.9% in the first 1000
two months to support winter heating and power 0 0 et
needS. Fossil Gas, bcm 0il Products, Mt — Output

. A A 400 — Total Supply
e  Crude oil production increased by 2.9% year-on-year,
. . 600

with the growth rate slowing down by 1.7 percentage 500

points compared to December 2023 oo
The government engaged in a major push to increase domestic coal production and suppress high prices 0 /
in 2021-22. The result was a massive increase in the tonnage of coal produced, but at the cost of
deteriorating coal quality, which means that the energy content of the coal produced didn’t increase 100
correspondingly. Coastal users shifted to imported coal en masse, which led to a surge in imports in 2023.

The failure of the domestic coal mining push has major implications for China’s approach to energy 0
security. Read more: What is causing the record rise in both China’s coal production and imports?
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https://energyandcleanair.org/record-rise-in-chinas-coal-production-and-imports/

Cement output hit second lowest since 2010

° Jan-Feb 2024, crude steel output increased by 1.6%, while pig Heavy industry output
iron output decreased by 0.6% . Gement Chemical Fibers Coke
250
° The production of steel products increased 7.9%, indicating > P 6 : ‘ 10{ = - SN
. . . . 200 4 < - \ ,‘ < S _/\/\'—/ \\S
that producers ran down crude steel inventories to maintain - NI \
supply. 150 4 /\/_
. . . 20
° Pig iron and cement output both fell, showing real estate 100
2
investment contracted further. 50 10
° Chemical and non-ferrous metals output growth continued 0 0 0
Strong Copper Materials Crude Steels Pig Irons
* 3
H 100 80
. Jan-Feb 2024, cement output fell by 1.6%, marking a 1 yiarzm
percentage point increase in the decline from the previous R g 2019
year. The output reached its second lowest level since 2010, z " igi?
only marginally higher than the period in 2020, which was ’ 2022
significantly impacted by the COVID-19 pandemic. » 2 — 2023
— 2024
0 0 0
The steel and cement industries are the largest CO2 emitters in China, when emissions from Flin Glss Sl ey foee Ten nds ofNonerrous Metle
their electricity use are included. They are also bellwethers of real estate, infrastructure and 4 :M,_/\/ _/\/—\/‘/ 6 :/\/—\/__V
other fixed asset investments which play an outsized role in China’s emissions and economy. f/ N ° e\ VA N \/_\’ >/
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Challenging times for steel industry

Steel industry weekly operating indicators

Average daily output of crude steel and steel
products both show a rapid rebound.

Production of steel products used in construction
(rebar, wire rod) has seen a decline compared to
the same period last year.

The construction industry’s work resumption still
lags behind the levels seen in past years resulting
in decreased prices and lack of demand in steel
sector.

The operating rate of blast furnaces in Tangshan,
China’s “steel capital” and an important source of
air pollution in Beijing, reached the highest rate
for January-February since at least 2014.

o  Hebei industrial output is a bellwether of
national priorities: when air quality and
emissions are the priority, it is the most
tightly regulated area due to its impact on
Beijing’s pollution levels.
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Battery output
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‘““New three”: moderating
growth amidst rising
overcapacity

e  Solar cell production in the past 12 months reached
548 gigawatts, doubling in the past two years and
predicting rapid growth in global solar power
installations. One more doubling will take solar cell
output to the level needed to cut global emissions in
line with the Paris Agreement. — cumulative sales over 10 years — now sales, 3-monh mean

e  With last year’s COVID-19 pandemic lowering the e
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Vehicle production

baseline, EV production and sales in Jan-Feb 2024 rose ® A;uwmomes

by 28% and 29%. Nonetheless, there was a W
month-on-month decline of 39% in January and 35% B
in February for EV sales. This downturn was not just
due to the Chinese New Year holiday; a price war also
promoted consumer hesitation.

e  The output growth of the new three continued but at
rates that are much lower than manufacturing
capacity increases over the past year, showing the
overcapacity situation.
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11 provincial capitals increased 12-month PM2.5 average since
last month, focusing in the northeastern region

° In February, 15 out of 31 provincial capital cities’ PM2.5 concentrations in province capitals
12-month PM2.5 average exceeded or was at the 12-month moving average
same as the national standard of 35 ug/m3. The
highest level of PM2.5 concentrated at Shijiazhuang,

-~ National air quality standard

.y . .. . Beijing Changchun, Jilin Changsha, Hunan Chengdu, Sichuan Chongging Fuzhou, Fujian
Xi’an and Taiyuan, cities in the northern key control o
. o N~ : " 38 e e PRRPIEI | MP—
regIOnS, at45,45 and 44 ug/m3, reSpeCtlvely. 4212 ................ _.»~33 ...... " e it e 35 S ] T 34 ....................... 20
[ 11 Capital cities’ 12-month average increased since Guangzhou, Guangdong Guiyang, Guizhou Haikou, Hainan Hangzhou, Zhejiang Harbin, Heilongjiang Hefei, Anhui
last month, while the others remained on the same 60 38
:g N B A e ey T s WSS SN0
level or decreased. Of those whose average B o——
Concentration increased’ northeastern Cities Harbin, Hohhot, Inner Mongolia Jinan, Shandong Kunming, Yunnan Lanzhou, Gansu Lhasa, Tibet Nanchang, Jiangxi
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had the worst February rega rding PM2.5 pollution Tianjin Urumgi, Xinjiang Wuhan, Hubei Xi‘an, Shaanxi Xining, Qinghai Yinchuan, Ningxia
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.. . 20 35 -
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Highest ozone concentrations over last 12 months loomed
over the northern key control regions

Ozone concentrations in province capitals
90th percentile over 12 months

e InFebruary, 11 out of 31 provincial capital
cities’ year-round average exceeded the
national standard for ozone of 160 ug/m3. The

-~ National air quality standard

highest level of ozone Concentrated at Jinan, 516 Beijing Changchun, Jilin Changsha, Hunan Chengdu, Sichuan Chongging Fuzhou, Fujian
o b 180 N e T e o~ | Py | Prveve———
Tianjin and Shulazhfjang, all within the key 150 e e e d 5 e N
ContrOI reglon Of Beljlng-TlanJIn-Hebel and c Guangzhou, Guangdong Guiyang, Guizhou Haikou, Hainan Hangzhou, Zhejiang Harbin, Heilongjiang Hefei, Anhui
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PM2.5 pollution focused in north China, while ozone was
also rising fast in the north

e  Worst PM2.5 levels were focused in north Monthly average pollutant concentrations in province capitals
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China in December. Xi’an, capital of Shaanxi AL s o -~
province, remained as the most polluted xvan thesa | vrom
city, Urumgi and Harbin rose to the top, aron e s ——————
followed by Zhengzhou, Shijiazhuang and s S s e J—
Taiyuan Tiyuan Teiyuan Taniin [
: Lanzhou Honnot Teiyuan
e  The worst ozone levels were measured in the Frangshun S shijazbasng ining SN
shenyang - Yinchuan Hohhot - [
capitals of Tibet and Yunnan, and were Tonin I e shifszhuang R
ininy _ anghai i‘an
followed by a large group of northern cities | unan et Fhengh
Inchuan rumgqi inan
like Jinan, Zhengzhou, Harbin and Taiyuan, Changsha Nanjing Wuhan
. . . Hohhot Changchun Yinchuan
which quickly rose to the top since last Jinan Fuzhou chongaing
Chongging Xining Zhengzhou
month. Hefei Xi'an Beijing
. . e e Chengdu Tianjin Chengdu
Urumgqi, capital of Xinjiang, ranked worst for Nanchang Shenyang Nanjing
. Nanjin Guiyan: Hangzhou
NO2 levels, and is followed by Shenyang and -y .y Easnggben
. . oy e h hai fei
Harbin, two northeastern capital cities. NO2 T poma Nanchoms
. Kunming _ Chengdu Nanning
contributes to PM2.5 and ozone levels, P iy Fuznou -
H H H H Fuzhou _ Changsha Changsha _
besides being a dangerous pollutant in its Nannine S Nenchano cormmine I
1 Guangzhou - Guangzhou _ Guiyang -
own right. Haikou D | ] ———
Lhasa - Chonggqing _ Haikou -
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Unfavourable weather conditions promoted PM2.5 year-on-year increase
in the northeast, while ozone increased in the north due to emissions

PM2.5 pollution increased the most in Shanghai, Hohhot,

[ ]
Harbin and Changchun, year-on-year, due to unfavourable
weather conditions.

° Hefei, Haikou and Lanzhou had the largest year-on-year

increase in PM2.5 attributable to emissions in February, which

Year-on-year changes in pollutant concentrations in province capitals

Feb 2024
PM2.5

Shanghai
Hohhot
Harbin
Changchun
Xining
Shenyang
Lanzhou

are 24%, 13% and 13%, counteracting the positive to minimal
influence of weather conditions.
Ozone increased largely due to changes in emissions in
February in 21 capital cities, among which northern capitals
Xi’an, Shijiazhuang, Taiyuan, Hohhot and Beijing rose to the
top.
NO2 decreased year-on-year on a national scale, largely due to
the combined influence of both the decrease in emissions and
favourable weather. The largest decrease was observed in
Changsha, Guangzhou and Hefei, while the least differences
were seen in Shenyang, Changchun and Harbin.

Yinchuan
Hangzhou
Nanjing
Hefei
Fuzhou
Haikou
Wuhan
Tianjin
Zhengzhou
Nanchang
Shijiazhuang
Guiyang
Chongqing
Taiyuan
Changsha
Jinan
Xi‘an
Lhasa
Nanning
Chengdu
Urumai
Beijing

Our analysis projects the influence of weather conditions on air pollution levels
using a machine-learning model trained on actual data for each city. The
variation that cannot be explained by weather conditions is attributed to changes

in emissions.
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Worst 7-day air pollution episodes by pollutant

PM2.5 (excluding sandstorms)

province

average
concentration

highest daily
concentration

Ozone

province

average
concentration

highest daily
concentration

Heihe Heilongjiang Feb 17 — Feb 23 138 156
Yuxi Yunnan Feb 18 — Feb 24 127 151
Xishuangban

na Yunnan Feb 26 — Mar 03 123 132
Huainan Anhui Feb 06 — Feb 12 121 153
Pu’er Yunnan Feb 19 — Feb 25 121 131
NO,

province

average
concentration

highest daily
concentration

Waujiaqu Xinjiang Uygur  Feb 05 — Feb 11 222 285
Shihezi Xinjiang Uygur | Feb 01— Feb 07 201 225
Harbin Heilongjiang Feb 04 — Feb 10 185 419
Shangqiu Henan Feb 05 — Feb 11 180 423
Anyang Henan Feb 05 - Feb 11 173 318
Sandstorms (PM, )
average highest daily

province concentration concentration
Wuwei Gansu Feb 20 — Feb 26 69 129
Zhangye Gansu Feb 20 — Feb 26 63 100
Zhongwei Ningxia Hui Feb 15 — Feb 21 61 156
Dingxi Gansu Feb 19 — Feb 25 59 93
Shangluo Shaanxi Feb 13 - Feb 19 53 193

Heihe Heilongjiang Feb 19 — Feb 25 85 98
Urumai Xinjiang Uygur  Jan 26 — Feb 01 71 84
Baotou Nei Mongol Jan 26 — Feb 01 70 83
Shihezi Xinjiang Uygur  Jan 26 — Feb 01 64 80
Lanzhou Gansu Jan 26 — Feb 01 63 79
Unit: ug/m?
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Data sources

e Industrial output, power generation and power capacity additions, as well as
fuel imports and exports are based on Chinese government data, through Wind
Financial Terminal. Some of the data is not included in public releases.

e Measured air quality data is compiled from Chinese government air quality
monitoring stations. Weather-controlled air quality is derived from CREA’s
deweathering algorithm.
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https://energyandcleanair.org/weather-correction-of-air-pollution-application-to-covid-19/

